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Physical education is important to promote physical activity of adolescents with 

and without disabilities, but many adolescents are not active during physical education 

classes. Innovative instructional strategies are imperative to change this phenomenon, but 

it will be challenging to develop effective instructional strategies without thorough 

understanding of students’ physical activity behavior in physical education settings. Two 

studies were conducted to comprehensively understand physical activity behavior of 

adolescents with and without disabilities in inclusive physical education classes at middle 

schools. 

The first study investigated the utility of the integrative theory to predict students’ 

physical activity intentions and behavior at the intrapersonal level. A total of 577 

participants, including 24 adolescents’ with disabilities, were recruited from 8 middle 

schools in Korea. In a prospective design, participants’ psychosocial constructs and 

physical activity data were collected by survey questionnaires and electronic pedometers. 

A multilevel (design-based) structural equation modeling using maximum likelihood 

estimation with robust standard error correction found that students’ attitudes, subjective 

norms, and barrier-efficacy significantly predicted students’ goal intentions. Students’ 

implementation intentions and task-efficacy were significant predictors of physical 



activity behavior. In addition, implementation intentions completely mediated the 

relationship between goal intentions and physical activity behavior. 

The second study investigated three conceptual models, including process-product 

model, student mediation model, and ecological model, to predict students’ physical 

activity behavior at the interpersonal and environmental levels. A total of 13 physical 

educators teaching inclusive physical education and their 503 students, including 22 

students with disabilities, were recruited from 8 middle schools in Korea. A series of 

multilevel (model-based) regressions with maximum likelihood estimation showed that 

the ecological model was the most effective model in prediction of students’ physical 

activity behavior. Specifically, it was found that teachers’ teaching behavior and 

students’ implementation intentions were significant predictors of the students’ physical 

activity behavior when interacted with gender, disability, lesson contents, instructional 

models, and class locations. 

In conclusion, findings suggest that intrapersonal, interpersonal, and 

environmental predictors provide a systematic account in the understanding of students’ 

physical activity behavior in physical education settings. Future studies should consider 

all three factors simultaneously to effectively develop instructional strategies that 

promote physical activity of adolescents’ with and without disabilities in physical 

education classes. 
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Understanding Physical Activity Behavior in Inclusive Physical Education 

 

Low levels of physical activity (PA) during adolescence are closely associated 

with obesity and poor health outcomes, but many adolescents are inactive (Spence et al., 

2010; U.S. Department of Human and Health Services, 2010). Although school physical 

education (PE) is considered to be critical in effectively promoting adolescents’ PA 

(CDC, 2008; U.S. Government Accountability Office, 2012), it has been shown that PA 

levels of adolescents with and without disabilities decline across the middle school years 

and many adolescents are still inactive during PE in many countries, including the U.S. 

and Korea (Gao, Lee, Kosma, & Solmon, 2010; Kang & Han, 2010; Pan, Tsai, & Hsieh, 

2011; Seong & Kwak, 2011). To elicit adolescents’ PA behavior change during PE, 

intervention strategies are necessary, but understanding the mechanism of students’ PA 

behavior should be an important prerequisite. Therefore, the present study was designed 

to thoroughly understand PA behavior of adolescents with and without disabilities in 

middle school inclusive PE settings. 

The first manuscript entitled “An Integrative Framework to Predict Physical 

Activity Behavior in Inclusive Physical Education: A Multilevel Analysis of 

Intrapersonal Factors” investigated the predictive power of an integrative theoretical 

framework to systematically account for PA behavior at the individual level through 

design-based multilevel analytical approaches. The second manuscript entitled “Three 

Frameworks to Predict Physical Activity Behavior in Inclusive Physical Education: A 

Multilevel Analysis of Interpersonal and Environmental Factors” investigated the utility 

of three conceptual models, (a) the process-product model, (b) the student mediation 

model, and (c) the classroom ecology model to empirically explain the complicated PA 

behavior at the interpersonal and environmental levels through model-based multilevel 

analytical approaches. 

Research purposes, assumptions, limitations, delimitations, and operational 

definitions are specified below. 
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Research Purpose and Hypotheses for Manuscript 1 

Purpose:  

To examine the utility of an integrative framework in predicting physical activity 

intentions and behavior of adolescents with and without disabilities in middle school 

inclusive physical education classes 

Hypotheses:  

To achieve this research purpose, the following hypotheses were tested: 

1. The integrative framework would better explain physical activity intentions and 

behavior than the theory of planned behavior. 

2. Implementation intentions would mediate the relation between goal intentions and 

physical activity behavior. 

3. Disability would moderate the associations of implementation intentions and 

physical activity, goal intentions and physical activity, perceived behavioral control 

and physical activity, barrier-efficacy and physical activity, and task-efficacy and 

physical activity. 

 

Research Purposes for Manuscript 2 

Purpose:  

1. To examine whether teachers’ physical activity promotion behavior directly 

influences students’ physical activity behavior  

2. To examine whether students’ implementation intentions mediate the relation 

between the physical educator’s physical activity promotion behavior and the students’ 

physical activity behavior 

3. To examine whether gender, disability, lesson contents, instructional model, and 

class location influence the triadic relationship of teachers’ behavior, students’ 

implementation intentions, and students’ physical activity behavior 
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Assumptions 

1. Pedometer is consistent and accurate to measure step counts. 

2. All participants answer all survey items honestly. 

3. Reactivity does not occur in teachers when their lesson is observed by the researcher.  

4. Reactivity does not occur in students when their activity is monitored with a sealed 

pedometer. 

 

Limitations 

1. Convenience sampling methods 

2. Cross-sectional design without temporal causality 

3. Small number of student participants with disabilities 

4. Small number of teacher participants 

 

Delimitations 

1. Participants recruited from one geographic region 

2. Teachers and adolescents recruited from middle schools 

3. The use of Omron pedometer (HJ-720ITC) to assess students’ amount of physical 

activity 

4. Three-day teaching behavior observation and physical activity assessment 

 

Operational Definitions 

1. Physical activity: Movements measured by step counts through a pair of electronic 

sensors  

2. Inclusive physical education: Physical education that supports educational needs of all 

students with and without disabilities in a general education setting 

3. Theory of planned behavior: A theory explaining that people behave according to their 

intentions and perceptions of control over behavior, while intentions are influenced by 

attitudes, subjective norms, and perceived behavioral control (Ajzen, 2001) 
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4. Attitude: An overall positive or negative evaluation of performing the behavior 

(Sutton, 1998). 

5. Subjective norm: Perceived social pressure that individuals may feel to perform or not 

perform a particular behavior (Courneya et al., 1999) 

6. Perceived behavioral control: People’s expectations regarding the degree to which they 

are capable of performing a given behavior, the extent to which they have the 

resources, and beliefs that they can overcome whatever obstacles they may encounter 

(Ajzen, 2002) 

7. Goal intention: An individual’s willingness to perform behavior and focus on the 

outcome (Gollwitzer, 1993) 

8. Implementation intention: An individual’s willingness to plan as to when, where, and 

how the goal intention is translated into behavior and focuses on the process of 

achieving the goal (Gollwitzer, 1999) 

9. Task-efficacy: An individual’s efficacious beliefs in his/her capability to perform the 

necessary behavior 

10. Barrier-efficacy: An individual’s beliefs for overcoming barriers in his/her capability 

to perform the necessary behavior 

11. Process-product model: A conceptual framework explaining that educators’ teaching 

behavior directly influence students’ learning outcomes (Doyle, 1986) 

12. Student mediation model: A conceptual framework explaining that students’ cognitive 

factors mediate the process and product relationships (Doyle, 1986) 

13. Classroom ecology model: A conceptual framework explaining that classroom 

environmental factors influence the student mediation model (Doyle, 1986) 

14. Mediator: A variable that explains the relation between a predictor and an outcome 

(Frazier, Tix, & Barron, 2004) 

15. Moderator: A variable that alters the direction or strength of the relation between a 

predictor and an outcome (Frazier, Tix, & Barron, 2004) 
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Abstract 

The purpose of this study was to examine the utility of an integrative theoretical 

framework to predict intentions and physical activity behavior of adolescents with and 

without disabilities in middle school inclusive physical education classes. A total of 577 

students, including 24 students with a range of disabilities, were recruited from 8 middle 

schools in Seoul City, Korea and the surrounding suburbs. Design-based multilevel 

analyses were conducted to achieve the study purpose. Multilevel structural equation 

modeling using maximum likelihood estimation with robust standard error correction 

showed that the integrative framework accounted for additional variance in the prediction 

of physical activity intentions and behavior when compared to the Theory of Planned 

Behavior. In addition, it was found that implementation intentions completely mediated 

the association of goal intentions and physical activity behavior. Findings suggest that the 

integrative model is useful to effectively predict physical activity of adolescents with and 

without disabilities in middle school physical education settings. 
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An Integrative Framework to Predict Physical Activity Behavior in Inclusive Physical 

Education: A Multilevel Analysis of Intrapersonal Factors 

 

Many children and adolescents with and without disabilities are not meeting 

physical activity (PA) guidelines and goals despite the numerous health benefits of 

regular PA (Cervantes & Porretta, 2010; Frey, Stanish & Temple, 2008; Rimmer, & 

Rowland, 2008; U.S. Department of Human and Health Services, 2010). Although 

researchers and federal health agencies have consistently asserted that school physical 

education (PE) should play a key role in promoting PA, many children and adolescents 

with and without disabilities are still inactive during school PE (Center for Disease 

Control & Prevention, 2008; Erwin & Castellin, 2008; Gao, Lee, Kosma, & Solmon, 

2010; U.S. Government Accountability Office, 2012). To promote students’ PA during 

PE settings, effective intervention strategies are necessary, but an understanding of 

students’ PA behavior should be the first priority to making systematic interventions. A 

theoretical framework, such as the Theory of Planned Behavior, may guide researchers to 

thoroughly understand the PA behavior. 

The Theory of Planned Behavior (TPB) is one of the influential theoretical 

models used to understand human behavior (Ajzen, 2002). According to TPB, people 

behave in accordance with their intentions and perceived behavioral control (PBC), while 

intentions are affected by attitudes (AT), subjective norms (SN), and PBC (Ajzen, 2001). 

A number of researchers have demonstrated the usefulness of TPB in predicting PA 

intentions and behavior. For instance, a meta-analytic review by Downs & Hausenblas 

(2005) showed that TPB accounted for 30% and 21% of variance in PA intentions and 

behavior, respectively. In children and adolescents, Foley et al. (2008) found that TPB 

constructs significantly predicted 56% and 13% of variance in PA intentions and 

behavior, respectively, of children. Kodish, Kulinna, Martin, Pangrazi, and Darst (2006) 

revealed that TPB accounted for 26% of the variance in predicting intentions and 3% of 

the variance in predicting PA behavior of students with and without disabilities in PE 
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classes. However, future studies are still required for a few reasons. For example, there 

are mixed results about the strength of associations among TPB constructs. Some studies 

(Martin et al., 2009; Trost et al., 2002b) found that AT was the strongest predictor of PA 

intentions, whereas PBC was the strongest in other studies (Foley et al., 2008; Martin et 

al., 2005; Trost et al., 2002a). Also, very few studies (e.g., Kodish et al., 2006; Trost et 

al., 2002b) used objective PA measures (i.e., pedometers and accelerometers). 

In addition, there are ongoing controversial concerns regarding the effectiveness 

of TPB in predicting intentions and behavior (Ajzen, 2002). One concern is the gap 

between intentions and behavior. For instance, previous studies found no or lower 

associations (e.g. less than 10%) between PA intentions and behavior in children and 

adolescents than expected (Kodish et al., 2006; Martin et al., 2005; Motl et al., 2002; 

Trost et al., 2002a). This gap indicates that there may be a mediator between PA 

intentions and behavior in children and adolescents. According to Armitage and Conner 

(2000), TPB assumes only goal intentions (GI) as the proximal determinant of behavior 

and they proposed two types of intentions, GI and implementation intentions (II). GI is 

concerned with intentions to perform behavior and focuses on the outcome, whereas II is 

concerned with plans as to when, where, and how the GI will be translated into behavior 

and focuses on the process of achieving the goal (Gollwitzer, 1993). As one example of 

the accumulated findings on II, Roberts, Maddison, Magnusson, and Prapavessis (2010) 

showed that II had stronger association with PA in adolescents than GI. 

The second controversy is the unclear nature of PBC. Since TPB was introduced, 

this lack of clarity has created uncertainties that impede progress (Ajzen, 2002). One 

major aspect making this ambiguity is that PBC is sometimes considered the same as the 

concept of self-efficacy (SE). Many researchers argue that the notion of PBC is closely 

overlapped with SE because both are concerned with the perceived ability to perform a 

behavior (Ajzen; Bandura, 2004; Foley et al., 2008; Godin, 1994). However, apparent 

differences exist, such that PBC measures beliefs about the extent to which performing 

the behavior is up to the actor, whereas SE measures beliefs about ease or difficulty of 
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performing a behavior (Ajzen, 2002). In addition, PBC items are general in nature, but 

SE items are more specific and precise because of the strength and the magnitude of the 

efficacious beliefs (Roberts et al., 2010). This ambiguity in defining PBC prompted 

researchers to examine the separate contributions of PBC and SE (Downs & Hausenblas, 

2005), and it was found that SE (e.g., barrier and task efficacious beliefs) explained 

additional variance and had better power than PBC in predicting intentions and PA 

behavior (Hagger et al., 2002; Foley et al., 2008; Motl et al., 2002; 2005; Terry & 

O’Leary, 1995). This independent utility of SE suggests that SE and PBC should be 

incorporated into TPB as separate constructs.  

The third concern is the insufficiency of TPB to explain behavior. One of the 

important assumptions in TPB is that the variables (i.e., AT, SN, PBC, & GI) are 

sufficient to explain behavior. However, many researchers challenge this assumption and 

continuously advocate including additional variables into TPB by showing significant 

improvement in the prediction of intentions and/or behavior (Ajzen, 1991; 2001; 

Courneya et al., 1999; Mummery et al., 2000; Spence et al., 2010). In particular, 

researchers have advocated a moderation approach using ethnicity, personal 

characteristics, and health conditions to improve the utility of TPB. For example, 

Blanchard et al. (2007) showed that the PBC and GI relation was significantly stronger 

for Caucasian students than African-American students. Disability could be another 

promising moderator of TPB relationship because this moderation approach can examine 

the sensitivity of TPB in disability populations and provide ideas for developing tailored 

intervention programs for them. For example, Shields, Spink, Chad, and Odnokon (2010) 

found that SE was a stronger predictor of PA for adolescents with depressive symptoms 

when compared to adolescents without depressive symptoms. 

To overcome those concerns of TPB in predicting PA intentions and behavior, an 

integrative framework (see Figure 2.1) was developed. Based on TPB constructs, II was 

added as a mediator to improve the relationship between GI and PA. Barrier-efficacy 

(BE) and task-efficacy (TE) were integrated to demonstrate the independent effects of SE 
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compared to PBC. In addition, disability was included as a moderator between PA 

predictors and behavior in the framework to better explain the psychosocial predictors of 

PA in persons with disabilities. A similar integrative approach was used in a previous 

study (Roberts et al., 2010) to predict PA intentions and behavior of high school students 

in a leisure-time PA context. However, the integrative framework has not been 

investigated to predict PA intentions and behavior of students with and without 

disabilities in middle school PE contexts. Therefore, the purpose of the current study was 

to examine the utility of the integrative framework in order to predict PA intentions and 

behavior of adolescents with and without disabilities in inclusive middle school PE 

classes. To achieve this purpose, three specific hypotheses were tested: (a) the integrative 

framework would better explain PA intentions and behavior than TPB, (b) II would 

mediate the relation between GI and PA behavior, and (c) disability would moderate the 

associations of II and PA, GI and PA, PBC and PA, BE and PA, and TE and PA.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1 An integrative framework predicting PA intentions and behavior 
Note. AT=attitude, SN=subjective norm, PBC=perceived behavioral control, BE=barrier efficacy, TE=task 

efficacy, GI=goal intention, II=implementation intention, PA=physical activity 

PA GI 

AT 

SN 

PBC 

BE TE 

II 

Disability 
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Methods 

Participants 

Participants were 655 students (361 boys and 294 girls) from 23 inclusive PE 

classes at 8 middle schools in Seoul City, Korea and the surrounding suburbs. Twenty six 

students with disabilities (21 boys and 5 girls) were included in the total number of 

participants. All participants with disabilities were capable of answering questionnaires 

and walking independently without chairs, crutches, and other additional mobility 

assistance. Among 26 students with disabilities, students with intellectual disabilities 

(n=14) dominated, followed by Down syndrome (n=2), Developmental disability (n=2), 

Autism (n=2), ADHD (n=2), Hearing Impairment (n=2), Cerebral palsy (n=1), and Visual 

Impairment (n=1). Approximately, 22% (n=5) of those with disabilities were fully 

included and 78% (n=19) were partially included in the regular classrooms. This 

information was based on their Individualized Education Programs (IEP).  

After screening, approximately 12% (n = 78) of participants who had at least one 

missing value on their questionnaires and PA data, including two students with 

intellectual disabilities, were deleted using the listwise deletion assuming that the data 

were missing completely at random (MCAR). The final sample contained a total of 577 

students, including 24 students with disabilities, nested within 23 inclusive PE classes at 

8 middle schools. A majority of participants were 6
th

 graders (58%), followed by 7
th

 

(24%) and 8
th

 (18%) graders. This study was approved by the university institutional 

review board. Informed consent forms were obtained from all the teacher participants, the 

student participants, and the students’ parents. In addition, verbal approvals from the all 

school principals were given prior to the data collection.  

Instruments 

Questionnaires. Psychosocial constructs of the integrative framework were 

measured using paper-and-pencil questionnaires. To measure “being physically active in 

PE” on each survey item, “being physically active for more than 25 minutes of 45 

minutes class time” was used based on previous research (Kodish et al., 2006; Martin et 



   14 
 

al., 2008; 2009). All questionnaire items were adapted from previously validated TPB, 

SE, and II measures in similar populations and contexts (Kodish et al., 2006; Martin & 

Kulinna, 2005; Roberts et al., 2010). In addition, participants reported their gender and 

their primary goal in PE at the end of the questionnaires. All questionnaire items in 

English were translated into Korean by the author who is bilingual in English and 

Korean. 

Based on the recommendations of Yun and Ulrich (2002), content-related validity 

evidence of the questionnaires was evaluated. A panel of judges consisted of nine content 

experts who have expertise in PA, exercise psychology, PE, measurement, and survey 

research. A guideline, including operational definitions of theoretical constructs, was sent 

to the experts to evaluate the content validity. In the content panel, five experts were 

bilingual professors who have doctoral degrees and survey research experience using 

Korea and the U.S. populations. Three experts were certified PE teachers working at 

secondary schools in Korea who had teaching experience (7-11 years) in inclusive PE 

classes. The last expert was a professor who has proficient knowledge and experience 

regarding survey research in school settings. The questionnaire content, including 

directions, grammar, and readability, were refined and polished using the suggestions of 

the panel of judges. A pilot study was conducted to ensure suitability and 

comprehensibility of the questionnaires using students with (n=9) and without disabilities 

(n=74) conveniently selected from middle schools in Korea (see Table 2.1). 

 

Table 2.1 Internal consistencies of the survey constructs from pilot data 

Scales Cronbach’s alpha 

 Students without 

disabilities 

Students with  

disabilities 

Combined 

Goal intentions .95 .74 .93 

Implementation intentions .92 .60 .89 

Attitude .93 .77 .91 

Subjective norm .94 .71 .92 

Perceived behavioral control .88 .41 .83 

Barrier efficacy .91 .62 .86 

Task efficacy .97 .85 .96 
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Goal intention (GI). Three items were used to assess participants’ GI to be 

physically active in inclusive PE classes, adapted from scales of Kodish et al. (2006). 

Students were asked to rate their level of intent to be physically active during PE (e.g., “I 

will try to be physically active in PE classes”) on 5-point Likert-type scales ranging from 

1 (strongly disagree) to 5 (strongly agree). 

Implementation intention (II). Three II items were used to assess participants’ 

extent to which they had formed a detailed plan regarding when, how, and how often to 

be physically active in inclusive PE classes, adapted from scales of Roberts et al. (2010). 

An example would be “I have made a detailed plan regarding how often to be physically 

active during PE.” A 5-point Likert-type scale ranging from 1 (strongly disagree) to 5 

(strongly agree) was used for each item. 

Attitude (AT). Three AT items were developed to assess participants’ overall 

positive or negative evaluation of being physically active during inclusive PE classes, 

adapted from scales of Kodish et al. (2006). To assess the overall evaluation, the first and 

second items used the adjectives “good” and “enjoyable” to measure the affective aspect 

of attitudes. To obtain the instrumental aspect of attitudes, the third item used an 

adjective “healthy.” An example item would be “being physically active during PE is 

good.” A 5-point Likert-type scale ranging from 1 (strongly disagree) to 5 (strongly 

agree) was used for each item. 

Subjective norm (SN). Eight items were developed to assess participants’ SN, 

adapted from scales of Kodish et al. (2006). Four items were developed to assess 

students’ strength of normative beliefs regarding being physically active with respect to 

important social groups (i.e., PE teacher, parents, classmates, and classroom teacher) and 

the other four items were developed to assess motivation to comply with the normative 

beliefs. An example pair of items would be “my PE teacher believes that it is important 

that I am physically active during PE” and “how important is it to you that your PE 

teacher believes you should be physically active during PE?” These SN items had 

opposing answers of “strongly disagree/strongly agree” and “not at all important/very 
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important” on a 5-point Likert-type scale. Two different types of SN measures assessing 

both normative beliefs and motivation to comply were used, rather than one type of SN 

measure assessing opinions of important people in general, in order to measure more 

specific SN of students. SN score was obtained by multiplying the normative beliefs and 

the motivation comply. 

Perceived behavioral control (PBC). Two PBC items were used to assess 

participants’ controllability to be physically active during inclusive PE classes, adapted 

from scales of Kodish et al. (2006). An example item would be “if I want to, I can be 

physically active during PE.” A 5-point Likert-type scale ranging from 1 (strongly 

disagree) to 5 (strongly agree) was used for each item.  

Barrier-efficacy (BE). Four BE items were used to assess participants’ efficacy in 

overcoming barriers to be physically active during inclusive PE classes, adapted from 

scales of Roberts et al. (2010). A sample BE item read “when the weather is bad.” A 5-

point Likert-type scale ranging from 1 (not at all confident) to 5 (very confident) was 

employed for each individual item. Higher scores indicated greater efficacy to be 

physically active during PE despite barriers. 

Task-efficacy (TE). Nine TE items were developed to assess participants’ 

confidence to be physically active at increasing intensity levels (light, moderate, and 

vigorous) and increasing time periods (10, 20, and 30 minutes), adapted from scales of 

Roberts et al. (2010). An example would be “how confident are you that you are 

physically active for 10 minutes at a light intensity during PE?” A 5-point Likert-type 

scale ranging from 1 (not at all confident) to 5 (very confident) was employed for each 

individual item.  

Pedometers. To objectively measure the amount of PA during PE classes, 

participants’ step counts were monitored through the HJ-720ITC pedometer (Omron 

Healthcare, Bannockburn, IL), which measures vertical movements by counting steps 

through a pair of electronic sensors along with sophisticated internal circuitry (Pedometer 

Reviews, 2011). Previous research demonstrated that pedometers have the capability to 
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measure the step counts with accuracy, reliability, and validity in adolescents in middle 

schools (Gao et al., 2010; Kodish et al., 2006; Scruggs, 2007a; 2007b). According to Gao 

et al., a pedometer is a valid method to assess students’ PA levels in middle school PE 

classes. In inclusive PE classes, pedometers were successfully used to measure PA levels 

of students with and without disabilities (Kodish et al.). The researchers performed the 

“shake-test” recommended by Vincent and Sidman (2003) to calibrate all pedometers 

before data collection starts. All pedometers remained in 10% error rates (i.e., 10 

steps out of 100). 

Procedures 

The current study employed a prospective design with data being collected in two 

waves. In the first wave, the questionnaires were administered to students with and 

without disabilities in their inclusive PE classes. The researcher provided a brief 

introduction and directions to complete the questionnaires. PE teachers from the classes 

assisted survey administration, such as additional explanations and survey distributions. 

The researcher provided further assistance to students with disabilities in comprehension 

of the survey questions. For those with disabilities who struggled to answer the 

questionnaires in a designated time (i.e., 10-15 minutes), the researcher administered the 

questionnaires in their special education classrooms. The special education teachers 

assisted the students with disabilities to be sure that they understood the questions before 

answering. After completing questionnaires, the researcher provided a pedometer 

orientation for each class of students to explain the pedometer. During this orientation, 

the researcher taught student participants about how the device is operated and how to 

wear it, as well as answered questions and allowed students to wear the devices.  

Starting one week after the survey and pedometer orientation, pedometer data 

were collected three separate times in 23 inclusive PE classes taught by 16 physical 

educators in the second wave. Each class had PE at least twice per week and the 

pedometer steps were recorded from 69 inclusive PE classes in total. The length of wear 

time was based on previous research recommending that three days of PA monitoring is 
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appropriate to obtain acceptable reliability levels when using pedometers in children 

(Vincent & Pangrazi, 2002). The pedometers were sealed during all three days for three 

reasons: (a) to eliminate inter-instrument error, (b) to ensure that students would not reset 

and tamper with the device (Kodish et al., 2006), and (c) to minimize reactivity as a 

confounding variable that could potentially alter the results and jeopardize the validity of 

the study (Vincent & Pangrazi). 

There were three different types of lessons across the 69 observed classes as 

follows: gymnastics, target, and striking related lessons (gateball, gymnastics, jump-band, 

and t-ball), net/court and field related lessons (badminton, kickball/dodgeball, long 

jump), and track and invasion related lessons (relay and soccer). Approximately 23% of 

lessons (n = 16) were taught in an indoor gymnasium and 77% (n = 53) were taught on an 

outside playground. A traditional instruction model (i.e., warm-up, fitness, main lesson, 

and game) was used in 78% of lessons (n = 54), and a Sport Education Model was used 

in 22 % of lessons (n = 15). 

Analytical Strategies 

Preliminary analysis. Item analysis using Cronbach’s alpha was conducted to 

test internal consistency of each construct. In addition, confirmatory factor analyses 

(CFA) with robust maximum likelihood estimator (MLM; Byrne, 2012) were conducted 

to ensure adequate measures of the integrative framework prior to proceeding to the 

primary analysis. Five goodness-of-fit indices were applied to evaluate the fit of the 

measurement model, including the Chi-Square/Degrees of Freedom Ratio (χ 2 /df), the 

Comparative Fit Index (CFI), the Tucker-Lewis Fit Index (TLI), the Root Mean Square 

Error of Approximation (RMSEA), and the Standardized Root Mean Square Residual 

(SRMR). As evidence of good fit, χ 2 /df less than 3, CFI and TLI greater than .90, 

RMSEA less than .08, and SRMR less than .05 were used (Byrne; Jin, 2008; Li, Cardinal, 

& Vuchinich, 2009). Stata 12.0 (StataCorp LP, 2011) and Mplus 6.0 (Muthen & Muthen, 

2010) were used for these preliminary analyses.  



   19 
 

Multi-level analysis. The current study had a two-level data structure where 

students (level 1) were nested within classes (level 2). According to Wu and Kwok 

(2012), both aggregated (i.e., level 1 variables are moved to level 2) and disaggregated 

(i.e., ignores level 2 data structure) approaches are inappropriate because the former 

results in biased parameter estimates and standard errors and cannot fully explain the 

level 1 variation, and the latter violates the independence assumption and inflates type I 

error rate. Therefore, a multi-level analytical approach was employed to achieve the 

purpose of this study.  

As the first step, the intraclass correlation coefficient (ICC) was calculated using 

the intercept only model ( = + + ) to evaluate how much variance of the student 

level score depends on the class level. Then, multilevel structural equation modeling 

(SEM) using maximum likelihood estimation with robust standard error correction 

(MLR), which is also called sandwich estimator, was used to examine the predictive 

utility of the integrative framework and the mediation effect of II between GI and PA. 

The MLR estimator was employed because the current study did not have level-2 

variables of interests. The MLR is known for analyzing complex survey data with non-

independent observations by adjusting for parameter estimate standard errors based on 

one overall model, rather than specifying two different models (i.e., within- and between-

models) (Byrne, 2012; Preacher, Zhang, & Zyphur, 2011; Wu & Kwok, 2012). To 

compare the capability of the integrative model with TPB (hypothesis 1), a separate 

multilevel SEM on TPB constructs with MLR was conducted. The mediation effect 

(hypothesis 2) was tested using the SEM that provides tests of significance for direct, 

indirect, and total effects. To determine the moderation effect of disability on the 

associations of II and PA, GI and PA, PBC and PA, BE and PA, and TE and PA 

(hypothesis 3), separate multilevel regressions with interaction terms were conducted. 

Age, gender, and disability were controlled as covariates, and the intercepts were treated 

as random and the slopes were constrained to be fixed for all analyses. Mplus 6.0 
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(Muthen & Muthen, 2010) and Stata 12.0 (StataCorp LP, 2011) were used for multilevel 

SEM and regression analyses. 

Results 

Preliminary Statistics 

Students selected their primary goal of PE (where multiple selections were 

allowed) as fitness development (68%), motor skill acquisition (64%), PA promotion 

(52%), social development (27%), knowledge gain (12%), and others (4%; e.g., having 

fun).  

Descriptive statistics and internal consistencies of PA predictors are presented in 

Table 2.2 and inter-correlations for all study variables are shown in Table 2.3. CFA 

revealed that the measurement model was adequate through model fit indices (χ 2 /df = 

2.68, CFI = .95, TLI = .94, RMSEA = .05, SRMR = .04). A very narrow confidence 

interval of RMSEA (90% CI: .050 to .058) indicated that there can be 90% confident that 

the true RMSEA value in the population will fall within the bounds of .050 and .058. In 

addition, standardized factor loadings for the latent factor on each of its indicators were 

all positive and significant, exceeding the recommended minimum of .50 (Ford, 

MacCallum, & Tait, 1986).  

 

Table 2.2 Descriptive statistics and internal consistencies of constructs 

 M SD Sk. Ku. α 

Goal intention 3.93 .84 -.4 2.75 .92 

Implementation intention 2.66 1.02 .46 2.89 .92 

Attitude 4.12 .76 -.58 2.90 .87 

Subjective norm 14.96 5.16 .38 2.46 .89 

Perceived behavioral control 4.10 .75 -.56 2.83 .71 

Barrier efficacy 2.87 .94 .37 2.84 .84 

Task efficacy 3.81 .88 -.35 2.59 .95 

Physical activity 1376.48  654.36 .71 3.07 N/A 
Note.  Sk.=skewness, Ku.=kurtosis, α= Cronbach’s alpha 
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Table 2.3 Inter-correlations of study variables 

 1 2 3 4 5 6 7 8 9 

1.PA 1.00         

2. GI .26** 1.00        

3. II .30** .49** 1.00       

4. AT .24** .71** .40** 1.00      

5. SN .23** .65** .45** .67** 1.00     

6. PBC .21** .51** .27** .53** .58** 1.00    

7. BE .28** .48** .40** .45** .45** .32** 1.00   

8. TE .25** .59** .41** .59** .59** .50** .52** 1.00  

9. Disability -.007 -.03 .10** .03 -.04 -.07 .06 -.07 1.00 
Note.  **P<.05 
 

Multilevel Statistics 

The average participants step counts across all students and classes was 1381.74 

steps. Both student-level and class-level variances were significant (p<.05) and ICC was 

.45. This indicates that 45% of variance in PA was at the class level confirming the need 

for multilevel analyses. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2 Structural equation model of TPB 
Note. AT=attitude, SN=subjective norm, PBC=perceived behavioral control, GI=goal intention, 

PA=physical activity; All coefficients are standardized; **P<.05, ***P<.001 
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To examine if the integrative framework has better predictive power than TPB, 

the integrative model and TPB were analyzed separately and compared to each other. The 

multilevel SEM showed TPB explains 66% of the variance in GI and 8% of the variance 

in PA (see Figure 2.2). AT (β=.57, P<.001) and SN (β=.19, P<.05) significantly predicted 

GI, but PBC did not. The strongest predictor of GI was AT. Both GI (β=.17, P<.001) and 

PBC (β=.14, P<.05) were significant predictors of PA and had medium effect sizes 

although GI had slightly larger effect size than PBC. All the TPB predictors had positive 

effects on GI and PA. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.3 Structural equation model of the integrative framework 
Note. AT=attitude, SN=subjective norm, PBC=perceived behavioral control, BE=barrier efficacy, TE=task 

efficacy, GI=goal intention, II=implementation intention, PA=physical activity; All coefficients are 

standardized; *P<.10, **P<.05, ***P<.001 
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In comparison with TPB, the integrative framework accounted for 68% and 13% 

of the variances in GI and PA, respectively (see Figure 2.3). The addition of II, BE, and 

TE contributed 2% more variance in GI (P<.001) and 5% more variance in PA (P<.001). 

Consistent with TPB, AT (β=.50, P<.001) and SN (β=.16, P<.001) were significant 

predictors of GI; but inconsistently with TPB, PBC was not. BE (β=.12, P<.05) 

significantly predicted GI and TE was marginally significant (β=.09, P=.088). AT had the 

largest effect size on GI. In contrast to TPB, GI and PBC did not predict PA in this 

integrative framework. As additional constructs, II (β=.22, P<.001) and BE (β=.17, 

P<.05) were significant predictors of PA, but TE was not. The strongest predictor of PA 

was II with medium effect size. All the predictors of the integrative framework had 

positive effects on GI and PA.  In terms of the mediation analysis, it was demonstrated 

that II mediated the association of GI and PA (β=.12, P<.001). The direct effect of GI on 

PA was not significant, providing clear evidence of complete mediation (Baron & Kenny, 

1986). With respect to the moderation analysis, the multilevel regressions revealed that 

there were no significant effects of II × Disability, GI × Disability, PBC × Disability, BE 

× Disability, and TE × Disability interactions on PA. Hence, the moderation hypothesis 

was not supported. 

Discussion 

The purpose of the current study was to examine the utility of an integrative 

framework to predict PA intentions and behavior of adolescents with and without 

disabilities in middle school inclusive PE classes. To achieve this purpose, it was 

expected that (a) the integrative framework would better explain PA intentions and 

behavior than TPB, (b) II would mediate the relationship between GI and PA behavior, 

and (c) disability would moderate the associations of II and PA, GI and PA, PBC and PA, 

BE and PA, and TE and PA. Study results partially supported these hypotheses. 

The present study demonstrated that the integrative framework had better 

predictive power, compared to TPB, in predicting GI and PA behavior in adolescents 

with and without disabilities in inclusive middle school PE classes. Consistent with 
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previous research examining the utility of TPB in adolescents’ leisure-time PA (Trost et 

al., 2002a; 2002b) and children’s PA during inclusive PE classes (Kodish et al., 2006), 

the current study supported that TPB constructs have relatively limited capability in 

predicting PA (R
2
=.08) in comparison with predicting GI (R

2
=.66). This finding 

confirmed the need of extended TPB to better predict adolescents’ PA behavior. In the 

integrative framework, the addition of SE and II constructs resulted in an increase in the 

amount of variance explained in GI (2% increase) and PA (5% increase). Moreover, the 

addition was found to attenuate influences of GI and PBC on PA behavior. These 

findings clearly indicate that SE and PBC are not equivalent constructs, and II certainly 

has potential to bridge the gap between GI and PA behavior. This improved predictive 

ability is similar to previous research of Roberts et al. (2010) that used almost the same 

integrated framework in high school students. They found that the integrated model 

accounted for 2% additional variance in predicting GI (R
2
=.39 to .41) and 10% additional 

variance in predicting leisure-time PA (R
2
=.08 to .18). These results suggest that the 

integrative approach provides a better explanation of GI and PA in adolescents. 

Specific to GI predictors in the integrative framework, the strongest was AT, 

followed by SN and BE (and perhaps TE). PBC did not significantly account for GI at all. 

It was not surprising that AT has the largest effect in GI prediction because a substantial 

number of studies have shown the same evidence in a range of contexts, including PA. 

For instance, a meta-analysis by Downs and Hausenblas (2005) found that GI was most 

strongly associated with AT in PA contexts. Trost and his colleagues (2002b) also 

revealed that AT explained the largest variance in predicting GI of middle school 

students. However, there are three interesting findings in GI predictors. First, the non-

significant effect of PBC was opposite to previous results using the same integrative 

constructs (i.e., AT, SN, PBC, BE, and TE) in PA contexts. Roberts et al. (2010) found 

that PBC was the only predictor to significantly explain GI in high school students. 

Similarly, in another study, PBC was the strongest predictor of GI in children (Foley et 

al., 2008). Second, SN was a significant predictor although SN has generally been found 
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to be non-significant or the weakest predictor of GI (Armitage & Conner, 2001). In a PA 

context, for instance, Mummery et al. (2000) found SN did not account for GI of 

Canadian adolescents. Hagger et al. (2007) also demonstrated that the effect of SN on GI 

is not significant in British, Estonian, and Greek adolescents. In addition, Trost et al. 

(2002a) found that SN was the weakest GI predictor of PA for both Caucasian and 

African-American middle school students. Third, BE was a significant predictor of GI 

while PBC was not a significant GI predictor. This result clarifies the distinct difference 

between SE and PBC constructs, but it is contrary to a study of Foley et al. who 

compared the strengths of SE and PBC in children. In this study, PBC was the strongest 

GI predictor, followed by SN, AT, and TE, whereas BE did not predict GI. In agreement 

with this result, Roberts et al. also showed BE and TE did not significantly explain the 

variance of GI in adolescents, while PBC did. 

These conflicting findings on GI predictors may be explained in three ways. First, 

a contextual difference may explain the non-significant effect of PBC. According to 

Ajzen (2002), PBC refers to personal controllability regarding the degree to which people 

are capable of performing a given behavior. In a leisure-time PA context (Foley et al., 

2008; Hagger et al., 2007; Mummery et al., 2000; Roberts et al., 2010), children and 

adolescents might feel that they have control over the condition of PA participation (i.e., 

frequency, duration, and intensity) based on their prior knowledge and previous 

experiences when making decisions to be active. Namely, their PA participation is most 

likely under their control. However, in a PE context, students are considerably influenced 

by PE teachers who plan, manage, and teach lessons. Consequently students might have 

fewer opportunities to control their PA participation. Thus, the finding that the effect of 

PBC on GI was not significant in this study in comparison with SN and BE may be 

plausible.  

The effects of SN and PBC on GI also may be culturally sensitive. Korean 

individuals tend to be socially sensitive and influenced by significant others, such as 

teachers, parents, and friends. This unique cultural aspect might explain the significant 
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relationship of SN and GI with the lack of effect of PBC on GI (Nigg, Lipke, & 

Maddock, 2009). According to Hagger et al. (2007), people in western countries, such as 

Western Europe and the U.S., are subject to more individualist cultures (i.e., independent 

and self-contained); whereas people in Eastern countries, such as Asia and Eastern 

Europe, are subject to more collectivist cultures (i.e., interdependent and socially 

sensitive). Hagger and his colleagues supported this line of reasoning by demonstrating 

significant cross-cultural differences among TPB constructs in a PA context. For 

example, the effect of SN on GI was significant in Hungarian adolescents (collectivist 

culture), but PBC was not. Conversely, the effect of PBC on GI was significant in British, 

Estonian, and Greek adolescents (individualist cultures), but SN was not. Consistent with 

this finding, other studies also suggested that PBC is sometimes the strongest predictor of 

GI for children and adolescents in individualist cultures, including New Zealand (Foley et 

al., 2008; Roberts et al., 2010) and Canada (Mummery et al., 2000), and SN is sometimes 

the strongest predictor of GI for Hispanic-American children who are in collectivist 

culture (Martin et al., 2009). However, research findings in White- and African-American 

children and adolescents have been mixed (Kodish et al., 2006; Martin et al., 2005; Trost 

et al., 2002a; 2002b). One possible reason for these inconclusive results could be that 

many schools in the U.S. have numerous ethnic minority groups that may confound the 

results. In sum, the current study suggests that cultural values potentially moderate effects 

of the psychosocial constructs in adolescents. 

Finally, a methodological difference may be a reason explaining the significant 

contribution of SN on GI prediction. SN was assessed by indirect measures using both 

normative beliefs (i.e., likelihood that significant others would approve or disapprove of 

their performing a given behavior) and motivation to comply (i.e., one’s motivation to 

comply with such individuals) based on the recommendations of Ajzen (n.d.). Using both 

normative beliefs and motivation to comply might allow capturing participants’ SN more 

specifically than using a simpler measure of SN, which assess opinions of important 

people in general (Francis et al., 2004). In agreement with this idea, SN did not 
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significantly account for GI in studies using only global SN measures (Hagger et al., 

2007; Mummery et al.; 2000); whereas the effect of SN on GI was significant in studies 

using both normative beliefs and motivation to comply (Kodish et al., 2006; Martin et al., 

2009; Rhodes et al., 2006; Trost et al., 2002). All together, these aspects of GI might 

contribute to relatively higher amount of variance in intention (68%) than previous 

research, which has typically explained between 13% and 42% in adolescents (Mummery 

et al., 2000; Roberts et al., 2010; Trost et al., 2002a; 2002b). 

In terms of PA predictors, II emerged as the strongest predictor of PA, followed 

by BE, but GI, TE, and PBC did not significantly predict PA behavior, at all. These 

results suggest that II is the most salient construct for the prediction of actual behavior, 

and evidently indicates that an efficacious belief to overcome obstacles to be physically 

active during PE classes is important in prediction of PA more than the perceived ease or 

difficulty of forming PA and an efficacious belief to perform PA. Consistent with the 

current findings, Roberts et al. (2010) found that II explained the largest variance in 

prediction of adolescents’ PA behavior while GI, PBC, BE, and TE were not significant. 

Similarly, Foley et al. (2008) found that BE had stronger association with children’s PA 

behavior than GI.  

The mediation result showed that II completely mediated the effect of GI on PA 

behavior in adolescents with and without disabilities in middle school inclusive PE 

classes. The complete mediation indicated that GI no longer influenced PA behavior after 

II is controlled. This finding can be understood in two ways. First, a conceptual 

distinction was made between GI as a motivational construct and II as a volitional 

construct. According to Armitage and Sprigg (2010), as well as Gollwitzer (1999), 

intentions consist of two phases, a motivational (i.e., pre-decisional) phase that increases 

people’s orientation toward enacting the behavior and a volitional (i.e., post-decisional) 

phase that translates the motivation to action. In agreement with this idea, the present 

study showed that II played a pivotal role in translating GI into PA behavior. Second, 

empirical evidence that bridges the gap between GI and PA behavior was found, in that 
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both indirect effects (GI effect of II and II effect on PA) were significant with larger 

effect sizes than effect of GI on PA. According to Ajzen (n.d.), II should be included to 

strengthen the relationship between GI and PA when it is weak. This evidence may guide 

TPB researchers who have had the “GI and PA gap” to further understand determinants 

of their target behavior. This mediating role of II has been examined in PA contexts. For 

example, Sniehotta, Scholz, and Schwarzer (2005) found that the effect of GI on PA was 

fully mediated by II in older adults. Norman and Conner (2005) also demonstrated that 

GI partially mediated the relationship of GI and PA in college students. However, no 

evidence was found in older adolescents (Roberts et al., 2010). This contradictory finding 

may have resulted from small sample size (n=72), different population (high school 

students in New Zealand), and/or different context (leisure-time PA). 

The moderation analyses found that disability did not significantly moderates the 

associations of II and PA, GI and PA, PBC and PA, BE and PA, and TE and PA. This 

insignificant effect of disability might be due to unequal variances resulting from 

different sample sizes of participants with disabilities (n=553) and participants without 

disabilities (n=24). As another possibility, the finding might suggest that adolescents with 

disabilities are not different from their peers without disabilities. In other words, having 

disability may not influence their cognitive process. To our best knowledge, this 

moderation investigation was the first effort. Therefore, future studies should include 

larger sample of subjects with disabilities to test the moderation effects of disability. 

The strengths of the present study include the integrative theoretical model to 

overcome conceptual issues, psychometrically sound questionnaires, objectively 

measured PA behavior, a prospective design, and multilevel analytical approaches to 

control clustered effects in a relatively unexplored population, culture and context. 

Despite these conceptual and methodological strengths, there were several limitations. 

First, a convenient sampling method was employed, instead of a random sampling. 

Second, self-report questionnaires, which might be affected by social desirability, were 

used. Third, a small number of participants with disabilities (n=24) were recruited which 
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is relatively not enough to make statistical comparison with their counterparts in the 

moderation analyses. Fourth, the current findings are cross-sectional in nature although a 

prospective design was adopted. Fifth, the number of classes at level 2 (n=24) was 

insufficient to ideally conduct multilevel SEM analysis. Finally, measurement issues 

could also be partly responsible for some of the findings. The reliability of all measures 

was lower for students with disabilities than their peers without disabilities. The measure 

of PBC was particularly poor, with only two very general items. This issue could partially 

explain why PBC did not predict GI and PA. 

Conclusions 

In sum, the current study makes a unique contribution to the growing body of 

literature regarding the determinants of PA among students with and without disabilities 

in inclusive PE contexts by comprehensively investigating the integrative framework in 

prediction of PA intentions and behavior. Future research is encouraged to consider II, 

BE, and TE along with TPB constructs when designing intervention strategies to 

effectively change PA behavior of adolescents in inclusive PE settings. Future research 

may further investigate the utility of the integrative model across different populations, 

cultures and contexts to confirm the predictive validity of the integrative model in 

explaining the PA of adolescents. 
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Abstract 

The purpose of this study were to examine (a) whether teachers’ physical activity 

promotion behavior directly influences students’ physical activity behavior, (b) whether 

students’ implementation intentions mediate the relationships between the teachers’ 

behavior and the students’ physical activity, and (c) whether gender, disability, lesson 

contents, instructional models, and class location influence the triadic associations of the 

teachers’ behavior, the students’ implementation intentions, and the students’ physical 

activity behavior. A total of 13 physical educators teaching inclusive physical education 

and their 503 students, including 22 students with different disabilities, participated in 

this study. The participants were recruited from 8 middles schools in Seoul City, Korea 

and the surrounding suburbs. A series of multilevel regressions with maximum likelihood 

estimation were employed to achieve the three purposes. It was shown that physical 

educators’ teaching behavior was not the direct determinant of students’ physical activity 

behavior. Students’ implementation intentions did not significantly mediate the 

relationship of teaching behavior and students’ physical activity. Gender, disability, 

lesson contents, instructional models and class locations significantly affected the triadic 

relationships of teachers’ behavior, students’ implementation intentions, and students’ 

physical activity behavior. Findings suggest that the ecological framework should be 

considered to effectively promote physical activity of adolescents with and without 

disabilities in middle school physical education classes. 
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Three Frameworks to Predict Physical Activity Behavior in Inclusive Physical Education: 

A Multilevel Analysis of Interpersonal and Environmental Factors 

 

Physical activity (PA) is a complex behavior and becomes more complicated 

during physical education (PE) as it is influenced by many intrapersonal (e.g., intentions), 

interpersonal (e.g., PE teachers), and environmental (e.g., lesson contents, class locations, 

and instructional model) factors (Lee, 2003; Spence et al., 2010). A theoretical 

framework may be required to understand the determinants of PA behavior in PE 

environments. However, research on the PA behavior of adolescents generally lacks 

sufficient theoretical foundation to investigate variables that influence the PA behavior 

(Motl, 2007), and very little attention has been paid to the theoretical approaches that 

could provide a deeper understanding of adolescents’ PA behavior within school PE 

settings. Therefore, a sound theoretical framework is warranted for moving beyond 

intuition to systematically understand adolescents’ PA behavior during school PE classes. 

According to Doyle (1977; 1986), students’ PA behavior in PE could be explained by 

three frameworks: (a) the process-product framework, (b) the student mediation 

framework, and (c) the classroom ecology framework.  

First, the process-product framework advocates that teacher behavior directly 

influences students’ achievement (Lee, 2003). For example, if a PE teacher frequently 

provides feedback, such as “you are trying really hard, I like that effort,” the student will 

be more physically active in comparison with students taught by other PE teachers who 

rarely provide feedback. This process-product approach guided inquiry within the field of 

PE pedagogy and it helped to initially understand the teaching-learning mechanism, but 

the research findings were inconclusive (Lee, 2003). Silverman, Tyson, and Krampitz 

(1992) found that teachers’ feedback behavior in PE was not related to students’ motor 

skills, and Lee, Keh, and Magill (1993) showed that the role of teacher feedback on 

student motor skill learning was questionable. One possible reason for the conflicting 

findings may be due to methodological issues. For instance, most studies investigating 
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teaching-learning relationships in PE were based on a correlational design that is 

inappropriate because students are nested within teachers (Silverman & Solmon, 1998). 

Multilevel analysis may be necessary to gain a better understanding of the relation 

between teachers’ PA promotion behavior (process) and students’ PA behavior (product) 

in PE settings. 

The second conceptual framework of the teaching-learning mechanism is the 

student mediation framework that extends the process-product framework by including 

cognitive mediator between teacher behavior and student achievement (Lee & Solman, 

2005). Based on prior knowledge and past experience, students select cognitive 

operations to employ during PE lessons, and they choose the aspects of instruction to 

which they attend, as well as the degree to which they attend (Solmon & Lee, 1996). 

According to Bandura (1997) and Dzewaltowski (1994), psychological factors are strong 

predictors of PA participation at any age. For instance, if a student has a strong intent to 

be physically active for most PE time, he/she is likely to do so because intention is an 

immediate determinant to behavior (Ajzen, 2002; Bandura, 1997; Greenockle, Lee, & 

Lomax, 1990; Kodish, Kulinna, Martin, Pangrazi, & Darst, 2006). In particular, 

implementation intentions (II) are considered the most proximal predictor of behavior in 

that II plays a vital role in translating motivation into action with specific plans (i.e., how, 

where, & when) (Gollwitzer, 1993; 1999; Roberts et al., 2010). Despite the promising 

conceptual features, this mediation framework has rarely been examined in PE classes. 

Consequently, fundamental questions still remain, such as “do students’ II mediate the 

relation between teachers’ PA promotion behavior and the students’ PA behavior in PE?” 

The classroom ecology framework focuses on mutual relations among 

environmental demands and human responses in classroom settings (Doyle, 1977). In 

other words, this integrated approach places more emphasis on how teachers and students 

interact in the context of learning environments (Lee, 2003). In school PE environments, 

according to Graber (2001), the teaching-learning process can be affected by a complex 

set of aspects, such as student characteristics (e.g., gender and disability) and 
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instructional contexts (e.g., lesson contents, class location, and instructional models). 

Among adolescents, PA behavior during PE is typically different by gender. For 

example, McKenzie, Prochaska, Sallis, and LaMaster (2004) found that boys were more 

active than girls in middle school PE. Disability is also a very important determinant of 

PA behavior (van der Ploerg, van der Beek, van der Woude, & van Mechelen, 2004). 

Many researchers found that adolescents with disabilities were relatively less active than 

their peers without disabilities in PE (Foley, 2008; Lieberman, Dunn, van der Mars, & 

McCubbin, 2000; Sit, McKenzie, Lian, & McManus, 2008).  

In terms of effects of instructional contexts on students’ PA in PE, Chow, 

McKenzie, and Louie (2008; 2009) revealed that the PA behavior of adolescents during 

PE varied substantially with lesson contents (e.g., students would be substantially more 

active in soccer than gymnastics). McKenzie, Marshall, Sallis, and Conway (2000) 

demonstrated that students were more active in outdoor lessons than indoor lessons in 

middle school PE. Students’ PA behavior in PE was also significantly different by 

instructional model such that a game/sport model led to students doing more steps during 

PE, compared to the skill themes and the fitness models (Culpepper, Tarr, & Killion, 

2011). These factors in student characteristics and instructional contexts are interrelated 

to each other rather than separately isolated, but there have been few research efforts to 

examine this ecologically interrelated framework to understand the teaching-learning 

mechanisms during PE. According to Lee (2003), researchers in PE pedagogy have paid 

little attention to the variations among teachers and how subject matter and context 

interact with the motivational and cognitive beliefs of students. 

The three frameworks have been used as promising theoretical structures in many 

studies for understanding of the complicated teaching-learning mechanism in PE classes. 

For example, Solmon and Lee (1996) used the student mediation model to investigate 

how students mediate instructions in PE classes. Supaporn, Dodds, and Griffin (2003) 

investigated how the classroom ecology influenced students’ understandings of 

misbehavior in a PE setting. However, the frameworks have not been considered as 
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theoretical frameworks to systematically understand the relationships of teaching 

behavior and PA behavior of students with and without disabilities in inclusive PE 

settings. According to Kodish, et al. (2006), researchers have continuously called for 

additional studies on PA behavior using more diverse samples in a variety of inclusive PE 

settings. Therefore, the purposes of the current study were to (a) examine whether 

teachers’ PA promotion behavior directly influences students’ PA behavior (b) examine 

whether students’ II mediates the relation between the physical educator’s PA promotion 

behavior and the students’ PA behavior, and (c) examine whether gender, disability, 

lesson contents, instructional models, and class location influence the triadic relationship 

of teachers’ PA promotion behavior, students’ II, and students’ PA behavior in middle 

school inclusive PE classes. 

Methods 

Participants 

Teachers. Thirteen certified PE teachers (8 males and 5 females) who teach 

inclusive PE classes at middle schools (n = 8) in Seoul City, Korea and the surrounding 

suburbs volunteered to take part in this study. The age range of the teacher participants 

was 25 to 50 years old (M = 36.31, SD = 7.66). A majority of the teachers had a 

bachelor’s degree (61.54%), less than 10 years of PE teaching experiences (76.92%), less 

than 5 years of inclusive PE teaching experiences (76.92%), and no access to an 

Individualized Education Program (IEP) for students with disabilities in the inclusive PE 

classes (92.31%). Most teachers answered that the primary goal of PE is PA promotion 

(26%) or social development (23%). 

Students. A total of 572 6
th

 – 8
th

 graders (305 boys and 267 girls) from the 

teachers’ classes participated in this study. The spread of each grade was 66% (6
th

 

grader), 28% (7
th

 grader), and 6% (8
th

 grader). Twenty three students with disabilities (18 

boys and 5 girls) were included in the total number of student participants. The types of 

disabilities are presented in Table 3.1, and all 23 students with disabilities were capable 

of answering questionnaires and walking independently without additional mobility 
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assistance, such as chairs, crutches, and canes. Among the 23 students with disabilities, 

22% (n=5) were fully included and 78% (n=18) were partially included in the regular 

classrooms. Unlike teachers, most students marked fitness development (30%) or motor 

skill acquisition (28%) as a major goal of PE. 

 

Table 3.1 Disability types of 23 participants with disabilities 

ID DS DD ASD ADHD VI HI CP 

12 2 2 1 2 1 2 1 
Note. ID=Intellectual disability, DS=Down syndrome, DD=Developmental disability, ASD=Autism 

spectrum disorder, ADHD=Attention deficit hyperactivity disorder, VI=Visual impairment, HI=Hearing 

impairment, CP= Cerebral palsy 

  

After screening, approximately 12% (n = 69) of student participants, including 

one student with intellectual disability, was deleted as they had at least one missing value 

on their questionnaire and PA data. The final sample contained a total of 503 student 

participants, including 22 students with disabilities, nested within 13 teacher participants 

in 8 middle schools. This study was approved by the university institutional review 

board. Informed consent forms were obtained from all the teacher participants, the 

student participants with and without disabilities, and the students’ parents. In addition, 

verbal approvals from all the school principals were given prior to the data collection. 

Instruments 

Three different instruments were used to collect data: (1) survey questionnaires 

for students’ implementation intentions, (2) electronic pedometers for students’ PA 

behavior, and (3) direct observation for teachers’ PA promotion behavior.  

Questionnaires. Implementation intentions (II) were measured by paper-and-

pencil questionnaires. Three II items were adapted from scales of Roberts et al. (2010), 

and assessed the extent to which students had formed a detailed plan regarding when, 

how, and how often to be physically active in inclusive PE classes. The three items were 

“I have made a detailed plan regarding when (intro, fitness, game, etc.) to be physically 

active for more than 25 minutes of 45 minutes class time,” “I have made a detailed plan 

regarding how to be physically active for more than 25 minutes of 45 minutes class 
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time,” and “I have made a detailed plan regarding how often to be physically active for 

more than 25 minutes of 45 minutes class time.” A 5-point Likert-type scale ranging from 

1 (strongly disagree) to 5 (strongly agree) was used for each item. Students were asked to 

answer two additional questions regarding gender and the primary goal of PE as 

background information. 

All questionnaire items in English were translated into Korean by the author who 

is bilingual in English and Korean, and content-related validity evidence was evaluated 

using four steps suggested by Yun and Ulrich (2002). First, operational definitions of 

theoretical constructs were developed to help content experts make judgments. Second, a 

panel of judges was organized with 9 experts who have academic (e.g., PA, exercise 

psychology, PE, measurement, and survey research) and practical backgrounds (e.g., PE 

teaching experience) to evaluate the content relevance of the questionnaires. As content 

experts with academic background, five bilingual professionals who have doctoral 

degrees and have been involved in many research projects using Korean and U.S. 

populations were invited. As content experts with practical background, three certified 

PE teachers working at secondary schools in Korea were invited. All the teachers had 

teaching experience in inclusive PE classes for many years (7 to 11 years). In addition, a 

professor who worked at the Korea Institute for Curriculum and Evaluation provided 

feedback (e.g. appropriate survey terminologies in school settings) to improve the 

readability of the questionnaire. Third, two groups of experts were asked to review the 

questionnaire. Finally, directions, grammar, and wording in each section of the 

questionnaire were revised based on the recommendations of the panel of judges.  

Pedometers. The HJ-720ITC model (Omron Healthcare, Bannockburn, IL) of 

pedometer was used to objectively assess the amount of students’ PA by counting steps 

during inclusive PE classes. This electronic pedometer measures vertical movements by 

counting steps through a pair of electronic sensors along with sophisticated internal 

circuitry (Pedometer Reviews, 2011). The accuracy, reliability, and validity of 

pedometers measuring the steps in PE classes have been demonstrated through previous 
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research in adolescents at middle schools (Gao et al., 2010; Kodish et al.,2006; Scruggs, 

2007a, 2007b). For instance, Gao et al. demonstrated that a pedometer is a valid method 

to assess students’ PA levels in middle school PE classes. In addition, Kodish et al. 

successfully used pedometers to measure PA levels of students with and without 

disabilities in inclusive PE classes. Prior to data collection, all pedometers were 

calibrated using the “shake-test” developed by Vincent and Sidman (2003). No 

pedometers exceed 10% error that is 10 steps out of 100. 

 

Table 3.2 Definitions of teaching behavior observed 

F 

a. Verbal positive feedback: Providing a commendatory statement that is 

supportive in nature of students’ physical activity/fitness and motor 

technique responses (e.g. outstanding, super, and great job) 

b. Verbal positive specific technique feedback: Providing a 

commendatory verbal statement that reflects a positive value judgment of 

students’ technique responses and includes exact information for the 

student (e.g. your weight was distributed well this time) 

c. Non-verbal positive feedback: Providing a commendatory non-verbal 

movement that reflects a positive value judgment of students’ 

performance on technique executions (e.g. high fives, thumbs up, and/or 

smiles) 

P/C 

Providing specific verbal reminders for previously acquired techniques 

that can be used to promote a subsequent student physical activity/fitness 

or motor skill engagement (e.g. attempts to initiate or increase student 

engagement in a physical or fitness activity) 

D 

Displaying (part of) a technique in support of verbal instructions 

regarding the skill (e.g. teacher showing  a forward roll, different options 

for a ball carrier, and/or how to place equipment after use) 

O 
Promoting out-of-class physical activity/fitness and motor skill 

engagement beyond PE lesson by the teacher 

N 
Promoting neither in-class nor out-of-class physical activity/fitness and 

motor skill engagement by the teacher  
Note. F=Feedback, P/C=Prompting/Cueing, D=Demonstration, O=Out-of-class physical activity 

promotion, N=No physical activity promotion 

 

Direct observation. A systematic observation instrument adapted from the 

McKenzie’s System for Observing Fitness Time [SOFIT] (2009) was used to assess 

physical educators’ teaching behavior that promotes students’ PA during inclusive PE 
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classes. This instrument was selected due to its capability to produce reliable and valid 

scores of PA promotion teaching behavior (McKenzie et al., 2006; Martin & Kulinna, 

2005). Using this observation tool, the author collected the total amount of time teachers 

spend to promote students’ PA in five categories: (a) feedback, (b) prompts/cueing, (c) 

demonstration, (d) out-of-class PA promotion, and (e) no PA promotion. Table 3.2 

represents operational definitions of the five categories of teaching behavior that the 

current study used. Due to different lesson lengths in each class, teaching behaviors were 

converted to a percentage score. 

Procedures 

Implementation intentions. The questionnaires were administered to students 

with and without disabilities in their inclusive PE classes. The researcher provided a brief 

introduction and explained directions to complete the questionnaires. PE teachers assisted 

with survey administration, such as additional explanations and survey distributions. The 

researcher provided further assistance to students with disabilities in comprehension of 

the survey questions. For those with disabilities who are struggled to answer the 

questionnaires in a designated time (i.e., 10-15 minutes), the researcher administered the 

questionnaires in the students’ special education classrooms. The special education 

teachers assisted the students with disabilities to be sure that they understand the 

questions before answering. 

Physical activity. After completing questionnaires, the researcher provided an 

orientation for each class of students to explain the pedometer. During this orientation, 

the researcher taught student participants about how the device is operated and how to 

wear it, as well as answered questions and allowed students to wear the devices. After 

one week from the orientation, pedometer data were collected three separate times in 

inclusive PE classes. The length of wear time was based on previous research 

recommending that three days of PA monitoring are appropriate to obtain acceptable 

reliability levels when using pedometers in children (Vincent & Pangrazi, 2002). The 

pedometers were sealed during all three days for three reasons: (a) to eliminate inter-
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instrument error, (b) to ensure that students would not reset and tamper with the device 

(Kodish et al., 2006), and (c) to minimize reactivity as a confounding variable that could 

potentially alter the results and jeopardize the validity of the study (Vincent & Pangrazi). 

Teaching behavior. Physical educators’ teaching behaviors in teaching 

physically active lessons in inclusive PE classes was directly observed by the researcher 

using the modified observation instrument. The live observations were conducted three 

separate times per class while students were wearing pedometers. Momentary time 

sampling was used with audio cueing of 10 seconds “observe” and 10 seconds “record” 

to code teachers’ teaching behavior in five categories (see Table 3.2). There were three 

different types of lesson contents across the 60 observed classes as follows: 

gymnastics/target/striking related lessons (gymnastics, jump-band, gateball, & t-ball), 

net/court/field related lessons (badminton, kickball/dodgeball, long jump), and 

track/invasion related lessons (relay and soccer). Approximately, 27% of lessons (n=16) 

were taught in an indoor gymnasium and 63% (n=44) were taught on an outside 

playground. Traditional instruction model (i.e., warm-up, fitness, main lesson, and game) 

was used in 75% of lessons (n=45), and Sport Education Model was used in 25 % of 

lessons (n=15). 

Analytical Strategies 

Due to a two-level data structure (i.e. students were nested within teachers), 

multilevel regressions were conducted with maximum likelihood estimation (ML) in 

three parts: (a) to test the dyadic relationship between teachers’ PA promotion behavior 

and students’ PA behavior (b) to test the triadic relationship of teachers’ PA promotion 

behavior, students’ II, and the students’ PA behavior, and (c) to test effects of gender, 

disability, lesson contents, instructional models, and class location on the triadic 

relationship. Dyadic (2→1) and Triadic (2→1→1) analytical models were used to test the 

three frameworks where the numbers represent level-1 and level-2 study variables. For 

instance, the 2→1 model illustrates that a level-2 variable (i.e., teachers’ behavior) 

influences a level-1 variable (i.e., students’ II). With the same idea, the 2→1→1 model 
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illustrates that a level-2 variable (i.e., teachers’ behavior) influences a level-1 variable 

(i.e., students’ II) that affects another level-1 variable (students’ PA). The intraclass 

correlation coefficient (ICC) was calculated using the intercept only model 

( = + + ) to evaluate how much variance of the student level data depends on 

the teacher level data.  

First, a 2→1 multilevel regression equation (Equation 1 in Table 3.3) was used to 

test whether teachers’ PA promotion behavior as an initial variable influences students’ 

PA behavior as an outcome variable. The two numbers indicate that the teachers’ 

behavior ( ) measured at level 2 predicts the student PA ( ) measured at level 1, 

where i and j refer to students and teachers, respectively. 

 

Table 3.3 Multilevel regression equations 

Equation 1  = + + +  

Equation 2  = + + +  

Equation 3  = + + + +  

Note. Parameters: =students’ physical activity, =teachers’ behavior, =studetns’ II; Estimates: 

=total effect, × =indirect effect, =direct effect 

 

Second, a 2→1→1 multilevel mediation model, representing that the teachers’ 

behavior measured at level 2 ( ) affects the students’ II measured at level 1 ( ), 

which, in turn, affects student’ PA measured at level 1( ), was used to test whether 

students’ II mediates the relationship between teachers’ behavior and the students’ PA. 

Based on the procedures suggested by Krull and MacKinnon (2001), the multilevel 

mediation analysis was conducted to establish the mediating effects. Students’ II, as a 

mediator, was predicted by the initial variable (teachers’ behavior) using Equation 2 in 

Table 3.3. The outcome variable (students’ PA) was predicted by the initial variable and 

the mediator simultaneously using the Equation 3 in Table 3.3. Where both  and  

are significant, the product of ×  estimated the mediated effects, which evaluates 

the extent to which the initial variable affects the mediator and the extent to which the 

mediator, in turn, affects the outcome variable. 
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Finally, a series of separate 2→1→1 multilevel regressions were used to test 

whether gender ( ), disability ( ), lesson contents ( ), class location ( ) and 

instructional models ( ) (GDLCI) influence the triadic relationship of teachers’ 

behavior ( ), students’ II ( ) and student PA behavior ( ). The first analysis 

regressed students’ PA onto their II with GDLCI and an interaction term of students’ II × 

gender, students’ II × disability, students’ II × lesson contents, students’ II × class 

location, and students’ II × instructional model in the separate equation models. The 

second analysis regressed students’ II onto teachers’ behavior  with GDLCI and an 

interaction term of teacher behavior × gender, teacher behavior × disability, teacher 

behavior × lesson contents, teacher behavior × class location, and teacher behavior × 

instructional model in the separate equation models. The third analysis regressed 

students’ PA onto teachers’ PA promotion behavior with GDLCI and an interaction term 

of the same set in the second analysis. The fourth analysis regressed students’ PA 

behavior onto GDLCI. The fifth analysis regressed teachers’ PA promotion behavior onto 

GDLCI. Finally, the sixth analysis regressed students’ II onto GDLCI. 

To clarify the labeling system in Table 3.3, the subscript ‘ ’ (Equation 1) and 

‘ ’ (Equation 3) were the coefficients representing the total and direct relationships, 

respectively, between teachers’ behavior and students’ PA. The relationship between 

teachers’ behavior and students’ II was labeled as ‘ ’ (Equation 2), and the relationship 

between the mediator and the students’ PA was labeled as ‘ ’ (Equation 3). The 

intercepts were treated as random and the slopes were constrained to be fixed for all 

regression equations. Item analysis using Cronbach’s alpha was conducted to test internal 

consistency of students’ II. Stata 12.0 (StataCorp LP, 2011) was used for the multilevel 

regression analyses. 

Results 

As shown in Table 3.4, approximately half of the teachers (n=6) spent at least 

30% of lesson time promoting students’ PA in class, but all the teachers seldom promoted 

out of class PA participation. Internal consistency of students’ II (M=2.65, SD=1.02) was 
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.92. The average of pedometer step counts across all students and teachers was 1241.41 

steps. Both student-level and teacher-level variances were significant (p<.05) and the ICC 

was .40. This ICC means 40% of the variance in students’ PA was explained at the 

teacher level, confirming the need for multilevel analyses.  

 

Table 3.4 Percentage of time teachers spent for PA promotion 

 F (%) P/C (%) D (%) TPP (%)  O (%) N (%) 

Teacher 1 36 11 2.33 49.33 0 50.67 

Teacher 2 8 19 0 27 0 73 

Teacher 3 1.17 5.17 1 7.33 0 76 

Teacher 4 26 10 3 39 0 61 

Teacher 5 16.67 8 3.33 28 0 72 

Teacher 6 13 5.67 2.67 21.33 0 78.67 

Teacher 7 12.33 12.33 8.67 33.33 0.67 66 

Teacher 8 2.39 5.39 0.22 7.9 0 92.1 

Teacher 9 31.3 22.2 11 64.5 0.5 34.5 

Teacher 10 5.33 6 9 20.33 0 79.67 

Teacher 11 10.83 10.17 2.67 23.67 0 76.33 

Teacher 12 5.92 25.08 2.42 33.42 0 66.58 

Teacher 13 17.33 11.33 2.33 31 0 69 
Note. F=Feedback, P/C=Prompting/Cueing, D=Demonstration, TPP=Total physical activity promotion, 

O=Out of class physical activity promotion, N=No physical activity promotion 

 
As shown in Figure 3.1, the multilevel regression analysis for the dyadic model 

yielded no significant effect of teachers’ PA promotion behavior on students’ PA 

behavior. In terms of the mediation analyses (see Figure 3.2), regressing students’ II on 

teachers’ PA promotion behavior revealed that teachers’ teaching behavior did not 

directly influence students’ II, and students’ II in regression intercept did not significantly 

vary across teachers. Students’ II (β= .13, p<.001) significantly influenced the students’ 

PA behavior. After controlling for students’ II, the direct effect of teachers’ behavior was 

not significant on the students’ PA. These results demonstrated that students’ II does not 

mediate the relationship between teachers’ PA promotion behavior and students’ PA. 
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Figure 3.1 Standardized coefficients (β) of the multilevel process-product model 

 

 

 
 

 

 

 

 

 

 

 

 

Figure 3.2 Standardized coefficients (β) of the multilevel mediation model 

Note. **P<.001 
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Figure 3.3 Standardized coefficients (β) of the multilevel ecological model 
Note. *P<.05, **P<.001 

 

With respect to effects of gender, disability, lesson contents, class location, and 

instructional model on the triadic relationship (see Figure 3.3), GDLCI were controlled 

first on the relationship of students’ II and PA using the following model:  = 

+ + + . Students’ II (β=.08, p<.05) significantly accounted for their PA 

behavior, albeit with small effect size, after adjusting for GDLCI. Next, interaction terms 

were included in the equation model to investigate whether GDLCI moderates the effect 

of students’ II on PA behavior. The II × lesson content interaction (β=.20, p<.05) and the 

II × class location interaction (β= -.21, p<.05) terms significantly predicted PA with 

medium effect sizes. Interaction terms of II × gender, II × disability, and II × instruction 

model were not significant.  

According to the same procedure, effects of GDLCI were examined on the 
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relationship of teachers’ PA promotion behavior and students’ II using the following 

model:  = + + + . There was no significant effect of teachers’ PA 

promotion behavior on students’ II, after accounting for GDLCI. Through the moderation 

analyses, lesson content (β=.48, p<.05) and class location (β= -.95, p<.001) significantly 

moderated the effect of teachers’ PA promotion behavior on students’ II, after accounting 

for GDLCI. Both interaction effects were large. Interaction terms of teacher behavior × 

gender, teacher behavior × disability, and teacher behavior × instruction model were not 

significant. Repeating the same procedure with students’ PA behavior as the outcome 

variable using the following model:  = + + + , teachers’ PA promotion 

behavior did not significantly explain students’ PA although it was approaching to the 

significant level (β=.22, p=.07), adjusting for GDLCI. Moderation analyses revealed that 

gender (β= -.21, p<.001), class location (β= -.72, p<.05), and instructional model (β= -

.19, p<.001) moderate the effect of teacher’s PA promotion behavior on students PA 

behavior, controlling for GDLCI. The effect sizes were medium to large. Interaction 

terms of teacher behavior × lesson contents and teacher behavior × disability were not 

significant. 

Finally, instructional model (β=.57, p<.05) was a significant predictor of teachers’ 

PA promotion behavior and class location was marginally significant (β=.30, p=.06), 

controlling for gender, disability, and lesson content. Gender (β=.35, p<.001) 

significantly accounted for students’ II, after controlling for disability, lesson content, 

class location, and instructional model. Students’ PA was significantly explained by 

gender (β=.36, p<.001), disability (β= -.06, p<.05), and lesson content (β=.56, p<.001), 

after accounting for class location and instructional model. The effect sizes of each 

predictor were medium to large, except for the small effect of disability. 

Discussion 

The purpose of this study was to systematically investigate the relationship 

between teachers’ PA promotion behavior and the PA behavior of adolescents with and 
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without disabilities in middle school inclusive PE settings. This relationship was 

examined using three conceptual frameworks.  

Process-Product Framework 

The process-product framework was initially employed to examine the 

relationship between teachers’ PA promotion behavior and students’ PA behavior in 

inclusive PE environment. An important assumption of this approach was that the teacher 

is the single most important determinant of student learning outcomes in education 

(Doyle, 1978). However, the current study revealed that the teachers’ PA promotion 

behavior did not significantly account for students’ PA. This finding is consistent with 

previous studies suggesting limitations of the two-factor structure of process-product 

paradigm as a framework to understand the teaching-learning mechanism in PE (Lee 

2003; Lee, Keh, & Magill, 1993; Silverman, 1994; Silverman et al., 1992). Although the 

current study employed a multilevel analysis to investigate the mechanism of PA 

behavior through the multilevel process-product approach, it became apparent that the 

process-product framework was inadequate to explain the complex relationship of 

teachers’ PA promotion behavior and students’ PA behavior during PE. In sum, the 

process-product framework may be extended by including other intervening variables at 

teacher and/or student levels. 

Student Mediation Framework 

The student mediation framework, which extends process-product approach, was 

used to examine whether students’ II mediates the relationship between the physical 

educators’ PA promotion behavior and the students’ PA behavior in PE. The critical 

assumption of this framework is that students are active agents in their learning as 

learners construct knowledge through their own interpretation of events (Solmon, 2003). 

Unexpectedly, however, it was found that students’ II did not significantly mediate the 

relationship of teachers’ PA promotion behavior and their PA behavior in inclusive PE 

classes. Two reflective suggestions would seem to characterize this result. First, more 

attention needs to be given to a range of process and mediating variables. Second, 
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without considering a variety of contextual variables, this student mediation framework is 

not adequate to explain the complexity of the teaching-learning relationships. 

Unfortunately, to our knowledge, there have been no studies investigating this triadic 

mediation relationship in school PE settings. Therefore, further research should be 

warranted to add to scientific knowledge on the student mediation framework through 

different approaches, such as employing other teaching behavior and student mediators 

before concluding incapability of this framework. 

Classroom Ecology Framework 

The effects of GDLCI on the triadic relationship were investigated using the 

classroom ecology framework that is an extension of the student mediation framework by 

including two student characteristic variables (i.e., gender and disability) and three 

instructional context variables (i.e., lesson content, class location, and instructional 

model). This framework emphasizes the richness and complexity of classroom settings 

that is produced by the complex interactions among teachers, students, and settings 

(Doyle, 1977). Study findings based on this ecological approach can be summarized in 

four ways. First, the effect of students’ II on PA was found to depend on lesson contents, 

and the effect was weaker for inside locations (i.e., gymnasium) than outside locations 

(i.e. playground). The larger effect sizes of the interaction effects compared to II’s main 

effect imply that PE teachers should consider the lesson content and class environment to 

promote PA of students who specifically plan active participation in PE classes. Second, 

the influence of teaching effectiveness on students’ II relied on lesson content, and the 

effectiveness was weaker for gymnasium than playground. Third, the effect of teachers’ 

PA promotion behavior on students’ PA was weaker for boys than girls, weaker for 

gymnasium than playground, and weaker for traditional instructional model than the 

Sport Education Model. Lastly, it was demonstrated that class location and instructional 

model determine physical educators’ PA promotion behavior, and students’ gender, 

disability, and lesson content determine students’ PA behavior. These results may guide 

future researchers who are interested in PA promotion in PE settings, but much more 
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empirical research is necessary before the full interpretive potential of the ecological 

framework can be realized as mentioned in Doyle’s thorough review of education 

research.  

This study provided an initial endeavor to systematically understand the complex 

mechanism of PA behavior of adolescents with and without disabilities in inclusive PE 

settings. These study findings may be important theoretically and methodologically for 

the study of teaching effectiveness and students’ PA promotion. Theoretically, this study 

suggests that the classroom ecology framework is the most useful framework to 

understand the mechanism of PA behavior of students with and without disabilities in 

inclusive PE classes. Indeed, the study findings make it possible to link a specific teacher 

behavior with student achievement. This link has been inconclusive in the field of PE 

pedagogy for over 30 years. The classroom ecological framework needs further 

elaboration and refinement, but provides scientific evidence to answer the question “how 

do instructional effects occur?” to effectively promote students’ PA in inclusive PE 

settings. 

Methodologically, this study suggests that a multilevel analysis is required to 

appropriately answer research questions using intact groups of participants, such as 

students in PE classes. Using traditional single-level analyses on nested data not only 

violates the independence assumption among observations, but also may underestimate 

standard errors resulting in spuriously significant results (Spence et al., 2010). According 

to Silverman and Solmon (1998), researchers should decide on a unit of analysis at either 

student level with a lack of independence assumption or teacher level with significant 

reduction of sample size, but this advice is outdates, as these trade-offs may be no longer 

necessary with a multilevel analysis technique. Although multilevel analyses are 

relatively uncommon in the field of PE pedagogy, future researchers should consider the 

use of this analysis technique to produce unbiased and credible research evidence. 

A few limitations should be acknowledged in this study. First, all data were 

gathered almost at the same moment during 2 weeks although students’ II was collected a 
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few days before PA and teacher behavior data. This cross-sectional design did not allow 

the researcher to demonstrate causal relationships. However, data collection was 

conducted during the second semester of the school year. Thus, it is likely that the 

relationships are in the established direction as physical educators’ teaching behavior 

may have influenced students’ psychological factors and their PA behavior since the 

beginning of the first semester. Second, schools and classes involved in this study were 

selected through a convenience sampling method. Results, therefore, may not generalize 

to other inclusive PE settings. Third, the use of self-administered measures might affect 

item interpretation and social desirability issues. As an effort to reduce these issues, 

previously validated and reliable questionnaires were used. Finally, the sample size at the 

group level (i.e., 13 teachers in this study) was too small for accurate estimation in 

multilevel analysis. This small number of teachers might lead to biased estimates of the 

standard errors (Maas & Hox, 2005). Despite those limitations, this study had several 

strengths, such as objectively measured PA and teacher behavior, validated 

questionnaires, the theory-based study framework, systematically extended mediation 

approach, and multilevel analysis to handle the clustered effects. 

Conclusions 

In summary, findings of the current study suggest that physical educators’ 

teaching behavior and students’ II play important roles in promoting adolescents’ PA in 

middle school inclusive PE settings when gender, disability, lesson content, instructional 

model, and class location are considered simultaneously. It is hoped that future research 

will elaborate and refine the ecology framework examined in this study, and that 

eventually physical educators plan and teach PE using the research-based evidence in 

order to effectively promote PA of adolescents with and without disabilities in inclusive 

PE classes. 
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Research findings and future directions are summarized in this chapter. 

 

Research Findings 

 

Study Hypotheses testing the Integrative Framework 

1. The integrative framework would better explain physical activity intentions and 

behavior than theory of planned behavior. 

The predictive capabilities of the theory of planned behavior (TPB) and the 

integrative framework were compared to test this hypothesis. The multilevel structural 

equation modeling (SEM) found that TPB explained 66% and 8% of the variances, and 

the integrative framework explained 68% and 13% of the variances in the prediction of 

goal intentions (GI) and physical activity (PA) behavior, respectively. As a result, the 

integrative framework accounted for 2% additional variance in GI and 5% additional 

variance in PA, compared to TPB. The first hypothesis was supported. 

 

2. Implementation intentions would mediate the relationship between goal intentions and 

physical activity behavior. 

This mediation hypothesis was tested using the multilevel SEM that provided 

tests of significance of direct, indirect, and total effects. It was revealed that 

implementation intentions (II) completely mediated the association of GI and PA 

behavior (β=.12, P<.001). The second hypothesis was supported. 

 

3. Disability would moderate the associations of implementation intentions and physical 

activity, goal intentions and physical activity, perceived behavioral control and physical 

activity, barrier-efficacy and physical activity, and task-efficacy and physical activity. 

The multilevel regressions with the interaction terms were used to test this 

moderation hypothesis. There were no significant moderating effects of disability on the 

associations. The third hypothesis was not supported. 



   66 
 

Study Purposes testing Three Conceptual Models 

1. To examine whether teachers’ physical activity promotion behavior influences 

students’ physical activity behavior  

The multilevel regression found no significant effect of teachers’ behavior on 

students’ PA behavior. The process-product model was not supported. 

 

2. To examine whether students’ implementation intentions mediate the relationship 

between the physical educator’s physical activity promotion behavior and the students’ 

physical activity behavior 

The multilevel mediation analysis using separate regressions showed that 

students’ II did not significantly mediate the relation between teachers’ behavior and 

students’ PA behavior. The student mediation model was not supported. 

 

3. To examine whether gender, disability, lesson contents, instructional model, and class 

location influence the triadic relationship of teachers’ behavior, students’ implementation 

intentions, and students’ physical activity behavior 

A serious of multilevel regressions found significant evidence demonstrating that 

(a) students’ gender positively influenced their II (β=.35, P<.001) and PA (β=.36, 

P<.001) and negatively moderated effects of teachers’ behavior on their PA (β= -.21, 

P<.001), (b) students’ disability negatively influenced their PA (β= -.06, P<.05), (c) 

lesson content positively influenced students’ PA (β=.56, P<.001) and positively 

moderated the effects of teachers’ behavior on students’ II (β=.48, P<.05) and the effects 

of students’ II on students’ PA (β=.20, P<.05), (d) instructional model positively 

influenced teachers’ behavior (β=.57, P<.05) and negatively moderated the effects of 

teachers’ behavior on students’ PA (β= -.19, P<.001), and (e) class location negatively 

moderated the effects of teachers’ behavior on students’ II (β= -.95, P<.001), the effects 

of students’ II on students’ PA (β= -.21, P<.05), and the effects of teachers’ behavior on 

students’ PA (β= -.72, P<.05). The ecological model was partially supported.  



   67 
 

Future Research Directions 

The present research investigated theoretical and conceptual frameworks to 

thoroughly understand the physical activity behavior of adolescents with and without 

disabilities in middle school inclusive physical education classes. The utility of the 

integrative framework, which was extended from the Theory of Planned Behavior, was 

tested to understand the physical activity behavior concentrating on intrapersonal aspects. 

In addition, three conceptual frameworks, which were based on previous literature, were 

tested to understand the physical activity behavior, focusing on interpersonal and 

environmental predictors. 

In the first study, hypotheses #1 and #2 were supported, but hypothesis #3 was not 

supported. The major reason of this insignificant finding might be inadequate sample size 

of students with disabilities compared to students without disabilities. Future research 

should have balanced sample sizes to appropriately test the moderation hypothesis. 

In the second study, it was revealed that the ecological model was the most useful 

framework for understanding physical activity behavior in physical education settings. 

However, the contributing factors were not analyzed simultaneously due to small number 

of clusters (i.e. teachers). Also, temporal causations on the relationships could not be 

directly explained, due to the cross-sectional study design. Future research must 

reexamine the ecological factors on students’ PA behavior using structural equation 

modeling with enough cluster sizes (i.e., 50 teachers). Furthermore, a longitudinal study 

design would help researchers find the causal relationships between the ecological factors 

in order to further systematically understand PA behavior. 

In sum, future research directions are twofold. Future research should (a) refine 

the integrative and the ecological frameworks in a large sample with a longitudinal 

design, and (b) consider the integrative and the ecological frameworks when they design 

and plan intervention programs to promote physical activity behavior of adolescents with 

and without disabilities in inclusive physical education settings. 
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Appendix A: A Review of Literature 

 

National organizations in health, epidemiology, and physical education (PE) 

continuously emphasize importance of regular physical activity (PA) participation, but 

many youth are still physically inactive. Although school PE is considered a key strategy 

to effectively promote PA of children and adolescents, PA promotion in PE has not been 

successful in helping students meet national PA guidelines and goals. Thus, a literature 

review is warranted in order to gain knowledge about youths’ PA and change their PA 

behavior. This review focuses on the literature on the following topics: (a) PA in children 

and adolescents, (b) theoretical frameworks used to systematically explain foundations 

and determinants of youth’s PA, and (c) PA research evidence using the particular 

theoretical models, accounting for PA behavior in children and adolescents. This specific 

review will provide an outline of youth’s PA behavior, ways to theoretically approach 

their PA promotion, particularly in PE settings, and directions for future research. 

Eventually, this will provide ideas to develop appropriate intervention programs that help 

children and adolescents develop and maintain healthy life styles. 

Physical Activity in Youth 

We must help youth be physically active in order to be healthy. An alarming 96% 

of obese teenagers become obese adults and 80% of obese pre-adolescents grow into 

obese adults (Kodish, Kulinna, Martin, Pangrazi, & Darst, 2006). Many health-related 

organizations and studies advocate regular PA participation to promote healthy lifestyles 

and prevent chronic diseases among youth. To thoroughly understand PA in youth, this 

section is divided into four sub-sections: (a) PA benefits, (b) current status of PA 

participation, (c) PA guidelines and goals, and (d) role of PE to promote PA. 

Benefits of PA. PA could affect causes of morbidity during youth, and also it 

could reduce risk for chronic diseases of adulthood (Sallis & Owen, 1999). Although 

literature on health effects of PA in youth are less extensive than literature in adults, 

health-related benefits associated with regular PA participation for children and 
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adolescents have been demonstrated by scientific research. For instance, the Physical 

Activity Guideline for Americans (Center for Disease Control and Prevention [CDC], 

2008) reported four strong effects and one moderate effect of PA on youth’s health. The 

strong effects include improvements of cardio-respiratory and muscular fitness, 

improvements of bone health, improvements of cardiovascular and metabolic health 

biomarkers, and favorable body composition. The moderate effect contains reduced 

symptoms of depression. To be specific, these health outcomes can be categorized into 

physical and psychological benefits. 

Scientific evidence, specifically, provides that PA is associated with a range of 

physical benefit (Allison, Dwyer & Makin, 1999; Bailey & Martin, 1994; Strong et al., 

2005; Valois, Umstattd, Zullig, & Paxton, 2008; Sallis & Owen, 1999). For instance, 

Strong et al. systematically reviewed 850 articles to find the effects of PA on health and 

behavior outcomes for youth. There was strong evidence for beneficial effects of PA on 

musculoskeletal health, several components of cardiovascular health (e.g. impacts of PA 

on metabolic syndrome), adiposity in overweight youth, and blood pressure in mildly 

hypertensive adolescents. Also, there was moderate evidence about the beneficial effects 

of PA on lipid and lipoprotein levels and adiposity in normal weight children and 

adolescents, blood pressure in normotensive youth, and other cardiovascular variables 

(e.g. hemostasis, inflammation, and endothelial function). Bailey and Martin also 

illustrated the similar benefits and additionally found that PA against gravity helped 

youth to increase the density of bones. 

PA is also closely related to psychological benefits (Calfas & Taylor, 1994; Sallis 

& Owen, 1999; Strong et al., 2005; Tomson, Pangrazi, Friedman, & Hutchinson, 2003; 

Valois et al., 2008). According to Tomson et al., adequate PA participation decreases 

feelings of anxiety in youth. Calfas and Taylor revealed that vigorous PA helped children 

and adolescents to improve psychological health and mood. Similarly, Valois et al. 

reported that PA participation for youth was associated with decreased depression, 

increased self-esteem, decreased anger, decreased psychological stress, lower levels of 



   80 
 

mental health problems, and increases in quality of perceived life satisfaction. Although 

some psychological health outcomes from PA participation exist, there is still a lack of 

evidence.   

All physical and psychological benefits of PA listed above are equally important 

for youth with various physical and intellectual disabilities (Kodish et al., 2006). For 

example, Moola, Faulkner, Kirsh, and Kilburn (2008) reported that PA participation 

enhanced quality of life in youth with congenital heart disease by increased self-

confidence, independence, and self-perception of physical functioning. In addition, 

Gruber (1986) stated there was a consistent association between PA and self-esteem in 

youth with disabilities, including emotional and intellectual disabilities.  

In sum, PA participation extends life, prevents multiple diseases, and has 

beneficial effects on many systems of body and mind (Sallis and Owen, 1999). In 

particular, PA during childhood and adolescence not only maintains normal growth and 

development, but also establishes lifestyle patterns that will reduce health risk factors in 

later life (Mummery, Spence, & Hudec, 2000). However, it can be realized only by 

children and adolescents who regularly participate in PA (Hausenblas, Carron, & Mack, 

1997). The next subsection illustrates how regularly children and adolescents participate 

in PA. 

Current status of PA participation. There are several PA patterns and trends in 

children and adolescents. Approximately one-fourth of U.S. young people (ages 12 to 21 

years) do not participate in vigorous PA, only one-fourth of young people walk or bicycle 

everyday, and participation in all types of PA declines sharply as grade in school 

increases (USDHHS, 1996). The prevalence of obesity increased markedly from 5% in 

1980 to 17% in 2008 among children (USDHHS, 2010). According to Rhodes, 

Macdonald, and McKay (2006), over 30% of American and Canadian children are not 

physically active and not meeting international guidelines for optimal growth and 

development. Similarly, Valois et al. (2008) showed a substantial number of adolescents 

were not participating in moderate and vigorous PA. They explored PA prevalence of 
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high school students (n=3836) by race and gender. The results demonstrate that 64% of 

black females, 40% of black males, 46% of white females, and 32% of white males are 

not meeting vigorous PA recommendations by CDC and ACSM. Also, 86% of black 

female, 76% of black males, 78% of white females, and 75% of white males are not 

meeting moderate PA recommendation.  

PA levels decline as grade levels become higher, particularly as children progress 

into adolescence and toward the end of school years (Wallhead & Buckworth, 2004). 

Pate et al. (2002) found all elementary level students engaged in moderate PA for at least 

30 minutes on more than five days a week, but a significant decline was observed in 10th 

to 12th graders (34.1% for males and 25.1% for females respectively). Similarly, Barr-

Anderson et al. (2008) reported that vigorous PA decreased from grades 9 to 12.  A 

review examining nine PA studies regarding age in children and adolescents revealed that 

PA levels declined at a range of about 2.7% per year in males and 7.4% in females 

(Sallis, 1993). A recent systematic review supports that adolescent girls have low levels 

of PA and it declines age more than boys (Biddle, Whitehead, O’Donovan, & Nevill, 

2005). Nonetheless, the onset of age and pattern for the decline are not clear (Stone, 

McKenzie, Welk, & Booth, 1998). For instance, evidence is inconclusive on differences 

of PA patterns before, during and after puberty (Sallis et al, 1992).  

Research findings consistently show that boys are more active than girls. 

According to Sallis (1993), male students are about 15% to 25% more active than female 

students during the school-age years. Pate et al. (2002) revealed that boys’ PA levels 

were consistently higher than girls, but more distinctly for vigorous than moderate-

vigorous activity. Similarly, in a study of Ryan and Dzewaltowski (2002), boys reported 

more vigorous PA than girls, but there was no gender difference for the MVPA. On the 

other hand, boys were more engaged in moderate to vigorous PA (MVPA) than girls 

during skill drills, game play, and free play, but girls were more active than boys in 

physical fitness units (Sallis, Prochaska, & Taylor, 2000). McKenzie, Prochaska, Sallis, 
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and LaMaster (2004) showed that students in boys-only PE classes had an average of 5.8 

min more MVPA than students in girls-only PE classes in middle schools.  

The amount of PA and the patterns in elementary and secondary schools may be 

different because emphases and priorities for PA during childhood and adolescence 

change (Strong et al., 2005). During the preschool and early school ages, general PAs 

focus on motor patterns and skill development, whereas prescriptive PAs concentrate on 

health, fitness, and behavioral outcomes. McKenzie et al. (1995) found that only 36% of 

third-grade children (95 schools in four States) engaged MVPA in PE class time. Only 

8% of elementary schools provided daily PE during all grades, and third graders engaged 

in 36.2% of MVPA in lesson time and accumulated 10.6 minutes of MVPA on average 

per lesson (McKenzie, 2007). Hodge and Porretta (2004) showed average MVPA 

percentages during PE for children (8 to 11 years old) were less than 30%. Similarly, 

Sleap and Wartburon (1992) revealed children (5 to 11 years old) are engaged in MVPA 

approximately 36% of the time during PE. In addition, it was reported that upper-

elementary school children prefer moderate-intensity PA units of instruction than 

vigorous units (McKenzie, Alcaraz, & Sallis, 1994) although low-intensity PA does not 

produce health benefits as quickly as high-intensity PA (McKenzie, 2002). 

At the secondary school level, the requirement of PE drops abruptly between 

ninth graders and 12th graders (Trost, 2004). Only 23% of boys and 14% of girls in 12
th

 

grade had PE daily in 1997 (USDHHS, 2000). From a recent study in six states, 

adolescent girls engaged in MVPA during 37.9% of lesson time that accumulated a total 

of 13.9 minutes on average (McKenzie, 2007). According to CDC (2008), only 30% of 

high school students in comparison with 42% in 1991 attended PE classes 5 days in an 

average school week. The percentage of students meeting 20 minutes or greater of PA 

during an average of PE has consistently raised from 69.7% in 1995 to 83.4% in 2001, 

but only half of the national student body was enrolled in PE (Trost). Additionally, 

McKenzie, Marshall, Sallis, and Conway (2000) examined students’ PA levels and 

gender differences on MVPA based on specific lesson contexts in middle school’s PE 



   83 
 

lessons. In the research findings, middle school students averaged total of 25 minutes of 

vigorous PA and 83 minutes of MVPA in schools with daily PE. This indicates that PA 

levels are much lower than national goals. Boys were more active than girls during skills 

drills (18.5% vs. 11.9%), game play (17% vs. 14%), and free play (24.3 % vs. 10.9%). 

This gender difference by lesson context was in contrast to elementary school students, in 

which boys were significantly active more than girls during free time only.  

For children and adolescents with disabilities, the majority are more likely to be 

physically inactive than their peers without disabilities although PA positively and 

significantly benefits children and adolescents with disabilities (Kodish et al., 2006; Pan 

& Frey, 2006). For instance, Rimmer and Rowland (2008) reported youth with 

disabilities had a 4.5-times lower PA rate, compared to their peers without disabilities. In 

two studies examining gender effects on PA, it was shown that females with intellectual 

disability (ID) were more inactive than male counterparts (Lorenzi, Horvat, & Pellegrini, 

2000; Suzuki, Saitch, Tasaki, Shimomura, Makishima, & Hosoy, 1991). In school PE 

environment, it has been reported that children with disabilities engage in MVPA much 

less than the recommended 50% of PE lesson time (Sit, McKenzie, Lian, & McManus, 

2008). According to Foley (2008), children with mild intellectual disabilities (7 to 12 

years) were significantly less active than their peers without disabilities in PE. 

Lieberman, Dunn, van der Mars, and McCubbin (2000) found that children with hearing 

impairments (10 to 12 years old) spent only 22% of MVPA in PE class time. Similarly, 

Stanish and Mozzochi (2000) showed that children with developmental delays (3 to 6 

years old) were physically active in only 33% of PE lesson time. 

The PA disparity, however, between students with disabilities and their 

counterparts may depend on type of disability. For example, Sit et al. (2008) studied how 

disability types (physical disability [PD], intellectual disability, hearing impairment [HI], 

visual impairment [VI]) were related to lesson context and PA levels in PE. In terms of 

lesson context, they found that a greater proportion of the total PE time was spent sitting 

in the physical disability school in comparison with ID schools and PD school spent more 
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time  to game play than VI School. However, it was shown that there was no significant 

effect for disability type on PA levels (lying down, sitting, standing, walking, vigorous 

PA, and MVPA). In addition, Hodge and Porretta (2004) and Sit, McManus, McKenzie, 

and Llian (2007) found that students with intellectual disabilities (8 to 11 years) were 

significantly active in unstructured school-recess periods compared to structured PE 

settings. On the contrary, Pan (2008) found students with autism spectrum disorders (7 

to12 years) were significantly active in PE settings more than recess time. In her study, 

there were no differences of MVPA during PE between students with and without autism 

spectrum disorder. Pan and Frey (2006) also examined age-related PA patterns in 30 

youth (aged 10-19 years) with autism spectrum disorders (ASD). The result indicated that 

youth with ASD in elementary level were more active than those in Middle and High 

school levels, regardless of type of day (i.e. weekdays vs. weekends) and time period 

(during school vs. after school). 

In brief, it can be synthesized that many youth with/without disabilities are still 

inactive and obese. Also, there were age and gender effects on their PA participation and 

patterns. Boys are more active than girls, but the PA levels considerably decrease as they 

grow up. Overall, lower levels of PA participation are observed in disability, female, and 

being older. Although literature on current PA status in youth represents that most 

children and adolescents are not meeting current national PA guidelines and goals, it is 

necessary to comprehensively understand what national PA guidelines and goals 

recommend in detail to overcome this phenomenon. 

PA guidelines and goals. Several PA guidelines, including for youth, have been 

published to promote healthy lifestyles, since the first PA guideline (i.e. 3 to 5 days a 

week, 60% to 90% of maximum heart rate, and 15 to 16 minutes per session) appeared in 

1978 by American College of Sports Medicine (ACSM) (Sallis & Owen, 1999). To date, 

PA Guidelines for Americans (CDC, 2008) is the most recent and comprehensive 

evidence-based guidelines to help youth to be physically active although there are other 

guidelines issued by governmental and professional organizations and agencies (ACSM 
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& American Health Association [AHA], 2007; CDC & ACSM, 1995; U.S. Department of 

Human and Health Services [USDHHS], 1996; USDHHS, 1997; USDHHS, 2000). The 

PA Guidelines for Americans (CDC) recommends that children and adolescents should 

participate in one hour or more of PA every day that is age appropriate, enjoyable, and 

diverse, including aerobic (moderate to vigorous), muscle-, and bone-strengthening 

activities. For youth with disabilities, it is recommended to work with their health-care 

providers to understand the types and amounts of PA appropriate for them (CDC, 2008). 

ACSM and AHA also disseminated recent PA guidelines in 2007, but they don’t include 

specific PA recommendations for youth. Beyond the PA guidelines, national goals also 

encourage youth to be physically active. 

Healthy People 2000 goals, including PA goals for youth, were developed by 

USDHHS in 1996 as they recognized the importance of PA for the nation’s health. Four 

PA objectives (two objectives regarding PE) were created in Healthy People 2000, but 

they all were not specific. For instance, the objectives consist of increasing moderate and 

vigorous PA and increasing participation and activity levels in school PE. According to 

Pate, Long, and Heath (1994), vigorous PA in PE did not meet the standards set by 

Healthy People 2000.  

Later, Healthy People 2010 included five PA objectives, especially for children 

and adolescents. The new objectives were more specifically developed than previous 

objectives by adding PA frequency and duration recommendations (USDHHS, 2000). 

Two objectives are in relation to moderate PA for 30 minutes on 5 days a week and 

vigorous PA for 20 minutes on 3 days a week. However, Pate et al. (2002) concluded that 

these two objectives had shortcomings for PA in youth. They found over 90% of students 

(n=400) met the first goal for moderate PA and consequently the goal appeared to be too 

low. At the other extreme, less than 3% of students met the second goal for vigorous PA 

and as a result it appeared to be inappropriate goal for youth. One possible reason would 

be that these two goals are based on Youth Risk Behavior Surveillance survey, which 

measured PA by self-reported format that is inaccurate measure for youth’s PA (Pate et 
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al, 1994; Pate et al, 2002). Three PA objectives were associated with PE directly to 

promote youth’s PA in school settings. 

Healthy People 2020 draft (USDHHS, 2009) constantly included youth’s PA 

goals by retaining previous goals and developing new goals. For instance, Healthy People 

2020 draft has PA and fitness objectives to increase proportion of children and 

adolescents that meet current PA guidelines for aerobic and muscle-strengthening PA. 

Healthy People 2020 draft contained five PA objectives for youth and three objectives are 

associated with school programs. Two PA goals for moderate and vigorous PA in 

children and adolescents included in Healthy People 2010 were eliminated, but three 

objectives related to PE were retained. They are (a) to increase the proportion of the 

Nation’s public and private schools that require daily PE for all students, (b) to increase 

the proportion of adolescents who participated in daily school PE, and (c) to increase the 

proportion of adolescents who spend at least 50 percent of school PE class time being 

physically active. 

To sum up, it would be important to inform all children and adolescents 

with/without disabilities how much PA they need to do as PA is recognized as priority to 

maintain good health (Sallis & Owen, 1999). In order to help young people meet the 

recommendations, we need to be aware that there is at least one important message which 

they want people to recognize behind the recent PA guidelines and goals (it is simply that 

school PE should play a key role in promoting PA in children and adolescents). 

Role of PE. PE and PA are closely related to each other and quality PE programs 

can contribute to youth’s regular PA participation (Cale, 2000; Erwin & Castelli, 2008; 

NASPE, 2008; Wallhead & Buckworth, 2004). Morgan, Beighle, and Pangrazi (2007) 

investigated the contributory and compensatory relationships between PE and PA in 

children by using participation time and step counts. They found that 30 minutes of PE 

immediately contributed to children’s daily PA, but any compensatory did not increase in 

daily PA levels occurred on school days without PE. This study showed that there was a 
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close relationship between PE and PA, and indicated that children accumulated more PA 

on school days when PE was scheduled than school days without PE.  

Many health-related organizations and scholars emphasize the role of PE in order 

to promote youth’s PA. For example, PA Guideline for Americans (CDC, 2008) calls for 

PE should be a pivotal strategy to take action in order to increase level of PA for children 

and adolescents. USDHHS (2010) recommends that schools should require daily PE for 

students in pre-kindergarten through grade 12, and allocate 150 minutes per week for 

elementary schools and 225 minutes for secondary schools. According to Corbin and 

Pangrazi, (1998), the Council for Physical Education for Children emphasized that 

regular PE should provide a significant amount of activity time to meet the PA 

guidelines. In addition, Healthy people 2020 objectives retained from previous decades 

demonstrate that PE plays a crucial role in helping youth to be physically active.  

School PE should prepare children for a lifetime PA (Sallis & McKenzie, 1991). 

Kodish et al. (2006) and Sit et al. (2008) advocated that PE provide ideal environment for 

children and adolescents to receive high level of PA. Gao, Lee, Kosma, and Solmon 

(2010) stated that school PE programs have the potential to increase PA levels for all 

children and adolescents and PE can play a pivotal role in promoting public health. 

McKenzie (2007) also concluded that PE is the most cost-effective public resource to 

fight inactivity, and physical educators have to be strongest advocates of youth’s healthy 

lifestyle. According to Martin and Kulinna (2003), PE teachers should be trained to 

effectively provide PA opportunities during classes. However, most PA in adolescents is 

obtained outside of school (Pate, Long, & Heath, 1994) and scientific research with 

empirical data, which support the important role of PE, is limited (Sallis & Owen, 1999). 

As conclusion of the first section, many professionals and health-related agencies 

assert that school PE should be a fundamental base to promote lifelong PA for all 

children and adolescents (Pan, 2008; Sit, McManus, McKenizie, & Lian, 2007). 

Nevertheless, federal reports and studies show that many students with/without 

disabilities are still physically inactive and not meeting current national PA guidelines 
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and goals during PE (McKenzie, 2007; Pate et al., 1994; Rhodes et al., 2006; Trost, 

2004). According to Lee and Solmon (2005), research showed that the MVPA 

engagement time during PE falls far short of national PA recommendations. To promote 

the students’ PA behavior during PE, intervention programs are necessary, but 

understanding the foundations and determinants of students’ PA behavior should be an 

important prerequisite. Theoretical frameworks may help best understand the PA 

foundations and determinants in a systematic way.   

Theoretical Frameworks for Youth’s Physical Activity Promotion 

Theory provides intervention planners with tools for moving beyond intuition to 

design PA promotion programs based on understanding of PA behavior (National Cancer 

Institute [NCI], 2005). In particular, a number of PA psychologists have endeavored to 

identify the key psychological constructs to be targeted for social-cognitive interventions 

that promote PA participation (Hagger, Chatzisarantis, & Biddle, 2002). Such efforts to 

gain better understanding of PA behavior include modeling a variety of theoretical 

approaches, such as the social cognitive theory  (Downs & Hausenblas, 2005), theory of 

planned behavior (Martin, McCaughtry, & Shen, 2008), transtheoretical model (Spencer, 

Adams, Malone, Roy, & Yost, 2006), the self-determination theory (Chatzisarantis & 

Hagger, 2009), and the health belief model (Suzanne, Chris, & Joan, 2010).  

Unfortunately, however, research of PA behavior in children and adolescents 

generally lacks a sufficient theoretical foundation for examining variables that influence 

the PA behavior (Motl, 2007). Hence, theory-based research should be warranted to 

systematically predict and explain PA behavior in youth. This second section describes 

two well-established and -supported theoretical frameworks used to study childhood PA: 

social cognitive theory and theory of planned behavior (Martin et al., 2008). Major tenets 

and primary constructs of the two theories are provided for understanding PA behavior of 

youth in school PE settings. 

Social cognitive theory. The social cognitive theory (SCT) has been one of the 

most prominent theories for understanding PA behavior (Downs & Hausenblas, 2005; 
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Dzewaltowski, 1994; Motl, 2007). The SCT was developed by Bandura (1986a), but 

originally it was extension of Sears’s social learning theory (SLT; Salkind, 2004). Sears’s 

SLT was derived from traditional learning theories focusing on stimulus-response 

associations. However, he developed the SLT with additional components, which are 

operant learning (i.e. behavior is influenced by what follows them like reinforcing 

stimulus) and the nature of two-person reciprocal interactions. His major theoretical 

assumptions included that behavior is a function of interactions between people in dyadic 

way, behavior is both cause and the effect of future behavior, and the quality of behavior 

is determined by experience. In particular, he had strong interests on mother-child 

relationships on child’s development and attempted to elaborate the relationships through 

the social learning process with reinforcers and reciprocal interactions (Sears, Maccoby, 

& Levin, 1957). Although Sear’s SLT never became popular, his work had a great 

influence on Bandura’s development of SCT (Salkind). 

The SCT is an integrated theory that combines aspects of operant conditioning, 

the SLT, and cognitive psychology (Carron, Hausenblas, & Estabrooks, 2002). In 

addition, it describes dynamic process and explores reciprocal interactions of people 

within a triadic framework in which individual cognitions (e.g. self-efficacy), 

environmental factors (e.g. PE teachers’ behavior), and human behavior (e.g. students’ 

PA behavior) are interrelated to each other. The SCT is a theory at the interpersonal level 

explaining that behavior, support, and advice of people surrounding an individual 

influence his/her behavior, and the individual has a reciprocal effect on those people 

(NCI, 2005). For social cognitive learning to take place, there are four important 

assumptions: (a) triadic factors operate as reciprocal interacting determinants of each 

other, (b) significant learning occurs through observational learning with reinforcers, (c) 

people control and determine their behavior through their cognitive capabilities, and (d) 

cognitive processing mediates the relationship between environment and behavior. These 

four primary concepts postulate social cognitive process in explaining human behavior.  
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Triadic reciprocal determinism. The reciprocal determinism in a triadic way is 

the first important aspect of the SCT and it represents dynamic interaction of persons’ 

cognition, behavior, and environment in which behavior is determined (NCI, 2005). 

According to Bandura (1986a), the term reciprocal refers to the mutual action between 

causal factors, and the term determinism is used to signify the production of effects by 

certain factors, rather than effects completely determined by a prior sequence of causes 

operating independently in the person. The SLT also has reciprocal aspect, but it is 

interrelated in a dyadic way (environment vs. behavior). Bandura updated this dyadic 

reciprocal determinism of SLT to the triadic reciprocality by adding the third factor, the 

cognitive process. In the SCT perspective, people are not driven by internal stimulus and 

not controlled by external stimulus, but human functioning is explained by a model of 

triadic determinism (Bandura).  

Observational learning. People learn not only from their own experiences, but by 

observing other’s behavior and its consequences (NCI, 2005). This second assumption is 

called observational learning, vicarious learning, modeling, or process of imitation in the 

SCT. The idea that people imitate and receive reinforcement is already postulated in the 

SLT, but the process of imitation in the SCT is more complex. The SCT has individuals’ 

cognitive process that plays an active role in determining behavior, and it has two 

functions of reinforcement, which are information (much more effective learning occurs 

when a person is aware of what behavior is being reinforced) and motivation (see below) 

reinforcements (Salkind, 2004). These two aspects make the SCT distinguished from the 

SLT in terms of the concept of observational learning. Bandura established four steps 

involved in the observational learning: attention (paying attention to the event or its 

different elements), retention (remembering what you have paid attention to), 

reproduction (physically performing actual behavior), and motivation (some form of 

motivation) (Boeree, 2006). Through these four steps, vicarious learning process occurs. 

Especially, the motivation process can be either direct external reinforcement or indirect 

vicarious reinforcement. The first one is the same type of reinforcement presented in the 



   91 
 

SLT, but the second type of reinforcement is seeing and recalling the model being 

reinforced that sets the SCT apart from the SLT (Boeree; Salkind). Namely, the vicarious 

reinforcement is less dependent on direct environmental influences. 

Fundamental human capabilities. The SCT stipulates that people are active 

agents in their life as they generate thoughts, feelings, and behavior, and, as a result, 

asserts that behavior is not purely a function of environmental influences or personal 

cognitions (Martin & Kulinna, 2005). According to Dzewaltowski (1994), human 

behavior is associated with individuals’ thoughts about their capabilities to perform the 

behavior. Bandura (1986a) explains the nature of this thought process by five capabilities. 

First, symbolizing capability provides people with a powerful means of altering and 

adapting to their environment, and, through this capability, people process and transform 

experiences into internal models that serve as guides for future behavior. Second, 

forethought capability regulates most people’s purposive behavior. People anticipate the 

likely consequences of their future actions and set goals for themselves.  

Third, vicarious capability enables people to learn by observing other people’s 

behavior and its consequences for them without direct experience resulting in tedious trial 

and errors. Fourth, self-regulatory capability, such as internal standards and self-

evaluative reactions to the person’s own actions, motivates and regulates much of 

people’s behavior. People with the self-regulatory capability make causal contribution to 

their own motivation and actions by arranging facilitative environmental conditions and 

creating incentives for their own efforts. Finally, self-reflective capability enables people 

to analyze their experiences and to think about their own thought processes by reflecting 

self-consciousness. People gain understanding through this reflection process, as well as 

evaluate their own thinking. 

Cognitive processing. Bandura introduced a cognitive component with the 

recognition of interactive effect of environment and behavior relationships (Salkind, 

2004). The SCT posits that environmental factors, such as educational structures, do not 

directly affect human behavior, but they influence it through cognitive processing 



   92 
 

(Pajares, 2002). Thus, the SCT places a priority on examining the cognitive processing 

(Dzewaltowski, 1994).  According to the social cognitive perspective, individuals’ 

cognitive processes to perform behavior are explained by three major cognitive 

constructs: self-efficacy (beliefs to behave in a particular situation), outcome expectancy 

(prediction of likely consequences of behavior), and personal goals (how an individual 

defines success) (NCI, 2005). These three constructs interact with each other in a small 

triadic framework to determine behavior (Dzewaltowski). Self-efficacy is considered the 

most central cognitive process that directly influences behavior, but the effect of self-

efficacy can also be indirect through mediating variables (Motl, 2007; Williams, 

Anderson, & Winett, 2005). Outcome expectancy, personal goals, and intentions are 

considered the variables that mediate between self-efficacy and the behavior. 

Self-efficacy. Self-efficacy (SE) is one of the most important psychological 

factors in many behavioral theories (NCI, 2005) and has appeared in research journals 

devoted to psychology, sociology, kinesiology, public health, medicine, and other fields 

(Maddux, 2002). SE describes an individual’s beliefs in his/her capability to perform the 

necessary behavior to achieve an outcome (Bandura, 1986a; 1997). SE varies across 

different domains, different levels of demands within the domains, and different 

environmental situations. Thus, the role of SE is best clarified by SE measures tailored to 

particular domains of functioning, instead of as global nature assessed by an omnibus test 

(Bandura, 1986b). For example, SE in PA domain could be SE of PA, SE of overcoming 

barriers to PA, and SE scheduling to PA. Maddux (2002) also reported that general SE 

had not been as useful as more specific SE measures in predicting what people can do 

under more specific circumstances. It is assumed that human behavior is associated with 

individuals’ beliefs about their capabilities to perform the behavior, and SE was labeled 

as the beliefs (Dzewaltowski, 1994).  

Self-efficacy theory (SET) was developed by Bandura (1977) while he extended 

SLT to SCT by adding cognitive processes, including SE, goals, and outcome 

expectancies, as a mediating factor between environmental factors and human behavior. 
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Within the SCT framework, SE attempts to explain how individual perceptions of ability 

influence behavior, level of motivation, thought patterns, and emotional reactions (Keller, 

Fleury, Gregor-Holt, & Thompson, 1999). According to Bandura (1997), SE is a central 

construct of SCT and is very frequently employed in a substantial number of studies, due 

to the ubiquitous influence on human behavioral change. 

SE is clearly distinguished from outcome expectancy, a personal trait, a skill, 

and/or self-confidence, but researchers in a variety of disciplines sometimes interpret SE 

in different ways (Maddux, 2002). First, SE is not outcome expectancy since it refers to 

the expectation regarding the outcome resulting from performing that behavior (NCI, 

2005). SCT includes the outcome expectancy as another important factor influencing 

action. Second, SE is not a personality characteristic or trait (Keller et al., 1999), such as 

extraversion, conscientiousness, neuroticism, openness, and agreeableness (Courneya, 

Bobick, & Schinke, 1999). Finally, apparent distinction can be drawn between SE and 

self-confidence in that SE implies direction of confidence. According to Dzewaltowski 

(1994), “the term efficacy implies a direction of confidence such that the greater 

individuals’ personal efficacy, the more positive their confidence in completing a task, 

whereas self-confidence does not imply direction because people can be confident that 

they will fail or succeed at a task.” In addition, SE is not perceived skill and not 

concerned with what people believe they will do, but it is what one believes he/she can 

do with their skills to attain desired goals under certain conditions (Maddux).  

SE is influenced primarily by two factors: past knowledge and experience. These 

factors form the efficacy beliefs about the future behavior. More specifically, SE 

develops throughout the life span as people continually integrate information from four 

primary sources: performance accomplishment, vicarious experience of observing the 

performance of others, verbal persuasion, and physiological states from which people 

partly judge their capableness (Bandura, 1986a). Understanding these sources of one’s 

SE may be the most important part in influencing desired outcomes (Chase, 1998). In 

addition, these sources serve as points of focus for intervention programs to change 
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behavior through manipulating SE (Motl, 2007). Each of sources, including additional 

resources is specifically described in the next paragraphs. 

Past experiences. The past performance refers to achieving mastery over a certain 

task through past experiences or accomplishments (Keller et al., 1999). Bandura (1986a) 

initially named this source of SE enactive attainment, but it is frequently called 

performance accomplishment, performance experiences, and past performance. The past 

performance is considered the strongest and most influential source of SE because it is 

based on authentic mastery experiences. Successful performance raises SE if it is 

attributed to one’s own skills and ability, rather than chance or temporary factors 

(Stretcher, De Vellis, Becker, & Rosentock, 1986). Conversely, repeated failures lower 

SE, especially if the failures occur early in the course of events (Bandura, 1998). For 

example, PE teachers could structure the learning environment to provide more 

opportunities in which students can improve their PA levels. 

Vicarious experiences. The vicarious experience partly influences SE by 

observation and comparison of other similar people’s behavior and the consequences of 

the behavior (Bandura, 1986). Social modeling is another name of vicarious experience, 

and the main role is to form expectations about an individual’s own behavior and its 

consequences (Maddux, 2002). Watching other people perform successfully can increase 

SE, whereas seeing others perform unsuccessfully can decrease expectations, especially 

they are similar to the model (Feltz, 1988). Although vicarious experience generally has 

weaker effects on SE than past attainment, it still can be an influential source in an 

educational setting (Chase, 1998). For example, PE teachers would frequently use peer 

modeling and peer teaching because students learn and gain confidence by watching their 

peer’s successful performance. 

Verbal persuasion. The verbal persuasion refers to the use of strong verbal 

comments, feedback, persuasive techniques from significant others (e.g. PE teachers, 

parents, and peers). According to Maddux (2002), the verbal persuasion will be 

influenced by such factors as the expertness, trustworthiness, and attractiveness of the 
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source. Successful efficacy builders do more than convey positive appraisals about 

capabilities (Bandura, 1998). Verbal persuasion is considered less potent to change SE 

than past attainment and vicarious experiences. An example of the verbal persuasion will 

be that physical educators’ teaching behavior (e.g. verbal feedback, cueing, and 

prompting) can significantly affect students’ SE expectations. Thus, PE teachers must be 

aware of what they say and what they do to students during PE lessons.  

Physiological state. The physiological state represents the results of cognitive 

appraisal of a physiological state (Chase, 1998). Typically, when people perceive 

unpleasant physiological arousal, SE expectations decrease. Conversely, SE expectations 

increase when people experience positive physiological arousal. Physiological states 

extend beyond autonomic arousal (Maddux, 2002), and it includes fatigue, windedness, 

aches, and indicants of physical inefficacy (Bandura, 1986a). In addition, the 

physiological state includes feedback to an individual concerning how he/she is 

responding the behavior; for instance, assurance that high heart rate experienced from 

vigorous PA is an expected response (Keller et al., 1999). 

Additional resources. Other than the four fundamental resources of SE, Maddux 

(1995; 2002) proposed two additional resources: imaginal experiences and emotional 

states. The imaginal experience is to use mental imagery regarding ourselves or others 

behaving effectively or ineffectively in hypothetical situations. The emotional state 

describes that the individual’s mood, such as happiness, stress, and fear, influences the 

development of SE.  

In summary, the SCT explains behavior by sociostructural and personal cognitive 

factors in a triadic determinism (Bandura, 1998), and consequently the SCT may be the 

best theory in explaining youth’s PA behavior in school PE settings. The reason behind 

this is because many researchers advocate PE teachers’ behavior (sociostructural 

determinant) and student SE (personal determinant) are two major and proximal factors 

to determine students’ PA behavior in school PE settings (Greenockle, Lee, & Lomax, 
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1990; Kodish et al, 2006; Martin & Kulinna, 2004; Martin & Kulinna, 2005; Martin, 

Kulinna, Eklund, & Reed, 2001; McKenzie, 2007).  

PA behavior cannot be isolated and it must be examined as a dynamic interacting 

causal system as indicated in the SCT (Dezewaltowski, 1994). In this regard, the SCT’s 

triadic interactive determinism could be the best theoretical framework that 

systematically explains the interactive network of two causal factors (teachers and 

students) on students’ PA behavior in school PE settings. Within the social cognitive 

perspective, for instance, in-service training for PE teachers to improve their teaching 

strategies to teach more physically active PE classes (i.e. making adjustment to the 

environment) and employing curricular approaches to increase students’ SE to be 

physically active (i.e. influencing personal cognitive process) would be potential 

strategies to promote PA in children and adolescents during PE classes. 

Despite these distinctive potentials, there are some concerns regarding the SCT to 

understand students’ PA behavior in PE. First, it has been criticized that the SCT 

theoretical framework is too comprehensive and is not specifying the exact nature of how 

all of its concepts interact to determine human behavior (Noar, 2005). Namely, the SCT 

does not specifically explain how PE teachers’ behavior and students’ SE are interrelated 

to predict students’ PA. Research efforts should be necessary to examine how teachers’ 

behavior and students’ self-efficacy are interrelated on students’ PA in school PE 

settings. Second, the SCT does not specifically explain which constructs determine PE 

teachers’ behavior at the individual level. Integrating another theoretical approach (e.g. 

theory of planned behavior [TPB]) to the SCT must be considered to specifically 

understand the teachers’ behavior. Third, there are needs to enhance utility of the SCT in 

explanation of students’ PA behavior by blending concepts from different theories and 

the TPB may be useful as it provides more details than does SET with respect to 

psychosocial constructs to predict PA behavior. Thus, there are needs to appropriately 

understand TPB and details are illustrated in the next paragraphs. 
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Theory of planned behavior. TPB is one of the most influential conceptual 

frameworks in the study of human action (Ajzen, 2002) and has guided the majority of 

PA research for adults and youth (Downs & Hausenblas, 2005; Foley et al., 2008; 

Hausenblas et al., 1997; Mummery, et al., 2000; Rhodes et al, 2006). TPB was developed 

by Ajzen (1985), but it was originally derived from attitude-behavior relations. Since a 

large body of social psychological research revealed that attitudes do not always explain 

behavior, many researchers have argued that it is necessary to take into account other 

variables to accurately predict behavior and Fishbein and Ajzen (1975) proposed the 

theory of reasoned action (TRA) (Terry & O’Leary, 1995). The major assumption of 

TRA was that most human behavior is under volitional control and consequently 

intention was the best single predictor of the behavior. However, Ajzen noticed that 

people can be in situations where their volitional control over the behavior of interest is 

incomplete, and TPB has been proposed in an attempt to extend the TRA by adding a 

third element to TRA, the concept of perceived behavioral control, in order to 

accommodate the non-volitional conditions in behavior. According to Armitage and 

Conner (2001), PBC is held to explain why intentions do not always predict behavior. 

TPB is an explanatory theory at the individual level that predicts human behavior 

by using three considerations: behavioral beliefs (beliefs about the likely consequences), 

normative beliefs (beliefs about the normative expectations of other people), and control 

beliefs (beliefs about the presence of factors that may hinder performance of the 

behavior). The behavioral beliefs result in behavioral attitudes, the normative beliefs 

explain subjective norm, and the control beliefs produce perceived behavioral control. In 

combination, the behavioral attitudes, the subjective norm, and perceived behavioral 

control influence behavioral intentions, and people behave in accordance with their 

intentions. However, perceived behavioral control is also considered a direct predictor to 

the behavior because people can behave with non-volitional control. Briefly, people will 

perform a behavior when they have strong intentions to do so, and if they evaluate it 

positively, believe significant others want them to perform it, and perceive it to be under 
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their own control (Courneya et al., 1999). The next paragraphs provide specific 

descriptions of each TPB construct. 

Attitudes. Attitude toward behavior is defined as an overall positive or negative 

evaluation of performing the behavior (Sutton, 1998). The evaluation includes an 

affective component that refers to emotions caused by the prospect of performing 

behavior (e.g. enjoyable vs. unenjoyable) and an instrumental component that refers to a 

more cognitive consideration of the extent to which performing behavior would be 

advantageous (e.g. harmful vs. beneficial) (French, Sutton, Hennings, Mitchell, 

Wareham, Griffin, et al. 2005). For instance, the affective part would be that “Being 

physically active during PE will be fun or enjoyable.” The instrumental part would be 

that “Being physically active during PE will be good or important for me.” This attitude 

is directly influenced by behavioral beliefs (engaging behavior will be associated with 

positive outcomes) in combination with outcome evaluation (an assessment of how much 

one values these outcomes). According to Hausenblas et al. (1997), the attitudes toward 

performing the behavior can be understood as a function of a cognitive belief that 

consists of two subcomponents, which are an evaluative component (e.g. good vs. bad) 

and a strength component (e.g. how much improvement is expected). USDHHS (1997) 

reported that having positive attitude toward PE is one of individual factors that are 

positively associated with PA among young people. 

Subjective norm. Subjective norm (SN) refers to the perceived social pressure 

that individuals may feel to perform or not perform a particular behavior (Courneya et al., 

1999). The SN is considered a joint product of perceptions about injunctive and 

descriptive aspects of the social pressure of significant others (e.g. friends, family, or 

teachers) on performing a behavior (Rhodes et al., 2006). For example, the injunctive 

norm would be what students feel significant others expect them to do (e.g. “my family 

wants me to be physically active during PE”), and the descriptive norm would be whether 

significant others actually do PA (e.g. “my PE teacher will be physically active during 

PE”). The SN is comprised of normative beliefs and motivation to comply. Normative 
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beliefs are concerned with likelihood that significant others would approve or disapprove 

of their performing a given behavior (Ajzen, 1991). Motivation to comply is about one’s 

motivation to comply with such individuals (Noar, 2005). Namely, the SN is determined 

by the perceived expectations of significant others and one’s motivation to comply with 

the expectations of the significant others (Godin, 1994). 

Perceived behavioral control. Perceived behavioral control (PBC) refers to 

people’s expectations regarding the degree to which they are capable of performing a 

given behavior, the extent to which they have the resources, and beliefs that they can 

overcome whatever obstacles they may encounter (Ajzen, 2002). In other words, it is 

considered an assessment of skills, opportunities, and resources to perform the behavior 

when the motivation is constant (Rhodes et al., 2006). Depending on, whether or not, the 

motivation is constant, this PBC can indirectly affect the behavior through intentions and 

also it can be used as a direct predictor of the behavior. PBC captures both internal (e.g. 

skills and willpower) and external (task demands and the actions or another person) 

controllability. For example in detail, the internal control could be that “It is mostly up to 

me whether I participate in PA during PE” and the external control could be that “I have 

control over whether I can take part in PA during PE.” Both control beliefs (perceived 

factors that facilitate or impede the behavior) and perceived power (impact of each of 

those factors) affect the PBC (Noar, 2005). 

Intention. Intention is a central and immediate construct to a given behavior in 

TPB. It is assumed not only to capture the motivational factors that affect a given 

behavior, but also to indicate how much effort individuals would exert to perform the 

behavior (Armitage & Conner, 2001). Gollwitzer (1993) stated that “intention is seen as 

the result of a decision to execute this action and thus represents the person’s willingness 

to act.” According to Sallis et al. (2000), intention to be active is a very important factor 

in determining level of PA during adolescence. An example for intention would be that “I 

intend to be physically active during PE.” 
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In summary, based upon TPB, it can be assumed that students will be physically 

active when they intend to be physically active, and students will intend to be active 

when they evaluate PA positively, believe that significant others think they should be 

active, and perceive PA to be under their own control. Similarly, PE teachers teach 

physically active PE lessons when they have strong intentions, and the teachers with 

positive attitudes, a supportive social environment, and a strong sense of perceived 

control are likely to have the strong intentions to teach physically active PE classes. The 

next section reviews empirical studies regarding how SCT and TPB have been used to 

understand determinants of intentions and behavior in youth and teachers.  

Physical Activity Research Findings 

This last section concentrates on identifying research evidence regarding PA 

determinants in children and adolescents. According to Buckworth and Dishman (2002), 

there are four benefits from studying PA determinants. First, defining determinants 

promotes the design and application of better theoretical frameworks. Second, inactive 

segments of the population can be identified. Third, discovering modifiable variables that 

influence behavior change fosters increased efficacy of interventions. Finally, identifying 

determinants in special populations enable more personalized interventions. Studies 

regarding the determinants are illustrated with three sub-sections: (a) SCT-based research 

in teacher and student interrelations, teachers’ behavior, and students’ SE, (b) TPB-based 

research regarding students, PE teachers, and theoretical issues, and (c) Integrative 

approach to better understand students’ PA through teachers’ behavior and students’ SE 

during school PE classes. Specifically, it is discussed that the strength of the associations 

among SCT and TPB constructs in explaining intentions and behavior, predictive utility 

of both theories to determine behavior, and conceptual and measurement concerns and 

issues of SCT and TPB, which should be solved by further studies. 

Research in SCT. Based on the review regarding the SCT, it guides how 

teachers’ behavior and students’ SE can be interrelated on students’ PA in school PE 

settings (i.e. mediating and/or moderating relationships). To examine this, there is a need 
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to understand why the relationship of teacher and student emerged as research interest. In 

addition, it would be helpful to understand what a body of literature is saying about PE 

teachers’ behavior and students’ SE. Thus, there are three parts that describe research in 

SCT: (a) teacher and student relations, (b) teachers’ behavior, and (c) students’ SE.   

Teacher and student relations. Pedagogical research in PE began in the 1940s 

with attempts to use various rating schemes in order to identify teacher effectiveness 

and/or personal traits of teachers that possibly link to good teaching (Lee, 2003). 

However, this approach failed to produce consistent and conclusive research findings, 

due to a scarcity of research methodology. During the 1950s, there were studies of class 

size, the usefulness of mechanical learning aids, and the effects of different ways to 

present and analyze the practice task, (Nixon & Locke, 1973). Methodological difficulties 

were still issues to be improved and as a result did not provide useful information to 

teaching improvement. In these two decades (1940 – 1950), there were no efforts to 

observe teaching practice and link teaching to the PE context (Dunkin & Biddle, 1974). 

Systematic observation focused on teaching emerged in the 1960’s, and researchers 

started to investigate teaching behavior and relationships between student- and teacher-

variables thorough a variety of observation instruments (Lee & Solmon, 2005). 

Instruments were continuously developed for the systematic observation, such as 

academic learning time-physical education (ALT-PE: Siedentop, Tousignant, & Parker, 

1982) and the system for observing fitness instruction time instruments (SOFIT: 

McKenzie, Sallis, & Nader, 1991). 

During the 1970’s, the process and product research paradigm appeared. One of 

the popular approaches was a correlational design of the teacher behaviors (process) and 

student achievement (product). Although this research paradigm provided the field of PE 

with another view of research design, it showed mixed and disappointing results (Lee & 

Solmon, 2005). As research literature increased in the 1980’s, the focus broadened to 

qualitative, cognitive, and expert-novice research. A substantial number of qualitative 

and cognitive process studies were conducted to describe and understand not only what 
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teachers and students actually think and believe, but also how the thought and beliefs 

processes affect what teachers and students do in the gymnasium. Sharpe and Hawkins 

(1992), for example in expert-novice research, found that expert physical educators have 

higher levels of subject matter and pedagogical knowledge than novice teachers. 

In the last two decades (1990’s and 2000’s), there were more specialized research 

interests, such as student mediating approach and PA focused trends that result in health 

outcomes. From process-product research paradigm, researchers started to recognize that 

this unidirectional view of teacher and student is not enough to account for complicated 

teaching and learning processes (Lee & Solmon, 2005). In consideration of the criticisms 

of the process-product paradigm, it was extended to social cognitive paradigm by 

including cognitive meditational components between the process (teacher behavior) and 

the product (student achievement) (Graber, 2001). In this new paradigm, learners were 

viewed as active agents in their own learning because learners construct knowledge 

through their own interpretation of events (Solmon, 2003). However, there have been no 

research efforts to study how student’s cognitive factors mediate between teachers’ 

behavior and students’ PA in a triadic framework. 

The interrelated relations between teachers’ behavior and student’s SE on 

students’ PA also could be explained by interaction effects. There is no single factor that 

explains PA behavior since many factors dynamically interact (Buckworth & Dishman, 

2002). According to Salkind (2004), behavior is a function of interactions between 

people. For example, Sears, Maccoby, and Levin (1957) reported there were causal 

relationships bwteen mothers’ child-rearing practices and their children’s behavior. 

According to Solmon & Lee (1996), the SCT posits that PE teachers do not directly 

influence students‘ PA, but they create a learning environment that enables students to be 

physically active during PE classes. For example, a student with low SE to be active may 

more enthusiastically participate in PA if a PE teacher provides a large amount of PA 

opportunities during PE. In a qualitative study of Brown (2000), adolescent girls reported 

that they would be more likely to participate in PA if their relationship with PE teacher 
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was positive. This evidence indicates the importance of interaction effects of students and 

teachers in PE settings. 

Many researchers have advocated for the study of interactions between people. 

For example, Dishman, Sallis, and Orenstein (1985) suggested interaction research 

should be a priority for effective PA interventions in youth. Biddle et al. (2005) said 

“Future studies need to look at the interaction of correlates rather than variables in 

isolation.” In addition, Sallis, et al (2000) stated “the lack of consistency of correlates of 

PA in children and adolescents may be due to moderating variables that need to be 

accounted for in analyses.” Nevertheless, there has been no scientific evidence about the 

moderation effect of teachers’ behavior and students’ SE on students’ PA in PE. More 

research efforts are warranted. 

Teachers’ behavior. There are some research findings regarding the 

unidirectional relationship between teacher behavior and students performance, although 

research in respect of teacher behavior have been varied, inconclusive, and generally 

insignificant. A substantial number of research efforts failed to find relationships between 

teacher behavior and student learning (Graber, 2001). According to a review of teacher 

behavior and student achievement in education, certain teacher behavior is consistently 

associated with student achievement gain (Brophy & Good, 1986). For instance, 

correlates were enthusiasm, organization, variety in materials and academic activities, 

high frequency of clarity, and focus on academic activities. Insignificant correlates 

included nonverbal expression of approval, use of student ideas, and amount of teacher 

talk. Mixed results were verbal praise, difficulty level of instruction or of teacher 

questions, and amount of student talk. 

In PE classes, systematic observation provided some evidence about relationship 

of teachers’ behavior and students’ ALT-PE. In elementary PE classes, for instance, 

Cousineau and Luke (1990) investigated how teachers’ expectancy was associated with 

students’ ALT-PE. They revealed that students with teachers’ high expectancy scored 

greater ALT-PE than the middle expectancy students, who scored greater ALT-PE than 
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students with low expectancy. Lacy and LaMaster (1996) studied the relationship 

between teacher behavior and children’s ALT-PE. It was found that management (-.63), 

scold (-.56), praise (.49), and con-current instruction (.54) had significant relationships 

with student ALT-PE.  

In secondary PE classes, LaMaster and Lacy (1993) studied what teaching 

behavior took place the most frequently and the relationships between the teacher 

behavior and student ALT in middle school PE settings. Results showed that three most 

frequent teacher behaviors are silence (33%), management (26%), and pre-instruction 

(11%). Among these behaviors, pre-instruction and management were significantly and 

positively related to student ALT-PE. Silence was significantly and negatively associated 

with ALT-PE. Kanan and Gzagzah (2007) studied type and frequency of teacher 

behaviors, and how teachers’ behavior is associated with student ALT-PE in middle 

schools. The three highest teacher behaviors were explanation (32%), watching student 

practice skills (30%), and class management (18.2%). Only class management had 

significant and negative relationship with student ALT-PE.  

As research trends in PE shifted to PA promotion in last decade, many researchers 

became interested in students’ PA, rather than their ALT-PE. Chow, McKenzie, and 

Louie (2008) studied the influences of teacher behavior on children’s PA during 

elementary PE lessons. Observations were conducted in 42 elementary schools randomly 

selected from Hong Kong’s 802 schools and 368 lessons from 126 different classes 

(grades 4-6) taught by 105 PE specialists. Student PA levels were observed using 

momentary time sampling and six teacher behaviors (i.e. fitness promotion, fitness 

demonstration, general instruction, management, observation, and off-task) were 

collected with interval recording observation system. Results showed that active 

instructional behavior (i.e. general instruction: 59%, promoting and demonstrating 

fitness: 10% and 9% respectively) is significantly and positively related to student 

MVPA, although management (18%) was the second highest behavior during lessons. 
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Chow, McKenzie, and Louie (2009) studied relationships of teacher behavior on 

students’ PA levels during secondary PE schools in Hong Kong. A total of 123 classes 

were randomly selected from 30 secondary schools and 238 PE lessons taught by 654 

physical education specialist were observed in this study. Teachers were asked to deliver 

their normal lesson content and SOFIT was used to record student PA levels (i.e. MVPA) 

and six categories of teacher behaviors, including fitness promotion, fitness 

demonstration, general instruction, management, observation, and other task. Both data 

were obtained through interval recording procedures. Teachers spent 55% of lesson time 

providing instruction, followed by managing the class (24%) and observing (11%). It was 

found that student MVPA percent was significantly and positively associated with the 

proportion of teachers’ observation behavior. Teachers’ general instruction had a 

significant relationship with student MVPA, but it was negative. 

Martin and Kulinna (2005) examined whether teachers behavior was associated 

with how much time their students spent in MVPA under an assumption that teachers 

who spent more time demonstrating and promoting fitness would be more likely to have 

students engaged in high levels of MVPA. A total of 43 physical educators and 280 

students in both elementary and secondary levels participated in this study. The 

computerized version of the system of SOFIT (CSOFIT) was used to assess teacher 

behavior (i.e. promotes fitness, demonstrates fitness, instructs generally, manages, 

observes, and other task), and student behavior (i.e. lying down, sitting, standing, 

walking, and very active). Results showed that teachers spent the majority of their class 

time (72%) instructing and managing students and only 4% of their teaching time used 

for demonstrating or promoting fitness. In addition, the fitness demonstration and 

promotion were significantly correlated with student MVPA although it was weak. 

In summary, research findings provide some implications for future studies. First, 

there is a need for research to examine the ability of students’ SE to mediate and 

moderate the relationship between teachers’ behavior and students’ PA in the SCT’s 

triadic framework. Second, other methodology should be used to accurately measure 
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teachers’ behavior and students PA since SOFIT is limited in its ability to appropriately 

and meaningfully assess them. According to McKenzie (2007), attempts to study how PE 

teachers influence students’ PA have been hampered and one of the reasons is that 

methods to assess PA objectively have only recently become available. Thus, future 

researchers have to consider using objective measures to assess students’ PA (e.g. 

pedometers and accelerometers). Also, McKenzie (2009) recommended using another 

type of assessment tool named the teacher interaction in SOFIT, instead of using the 

teacher involvement tool, which is the traditional teacher behavior assessment with 6 

categories. The new assessment has been recently developed for teacher behavior that is 

related primarily to PA promotion in PE. 

Students’ self-efficacy. Students’ role in their learning is powerful because they 

govern their action and control their own learning (Lee, 2003). In particular, significant 

learning takes place through students’ cognitive operations (Salkind, 2004) in that what 

people know and think affects how they behave (NCI, 2005). Being physically active in 

PE is also a part of students’ learning, and, consequently, their cognitive operations may 

control their PA behavior, as well. According to Bandura (1997) and Dzewaltowski 

(1994), cognitive processes are strong predictors of PA participation at any age. Based on 

their prior knowledge and past experience, students select cognitive operations to employ 

during PE lessons and students choose the aspects of instruction to which they attend, as 

well as the degree to which they attend (Solmon & Lee, 1996). Particularly, psychosocial 

constructs, such as SE, are important in determining PA. 

SE is extensively used in a variety of behavioral research, due to its integral 

influence on all processes of behavior change (Lippke & Ziegelmann, 2008). For 

instance, SE is considered the strongest cognitive variable that consistently predicts 

subsequent PA behavior (Buckworth & Dishman, 2002). According to, Sallis and Owen 

(1999), research findings consistently show that SE is a powerful determinant to predict 

PA behavior in children and adolescents. Moreover, many systematic reviews and studies 

demonstrate significant and/or consistent associations between SE and PA in children and 
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adolescents (DiLorenzo, Stucky-Ropp, Vander Wal, & Gotham, 1998; Dishman et al., 

1985; Loucaides, Plotnikoff, & Bercovitz, 2007). For instance, Sallis et al. (1992) 

reported that SE regarding PA had been very strongly associated with PA in adolescents. 

Biddle et al. (2005) found there is a small to moderate association between adolescent 

girls’ SE and PA participation through a systematic review using 50 published papers. In 

addition, Sallis et al. (2000) reviewed 108 studies of correlates of PA published from 

1970 to 1999 and concluded that SE had immediate relations with both children’s and 

adolescents’ PA. 

In terms of task SE (i.e. efficacious beliefs to perform PA), Bungum, Dowda, 

Weston, Trost, and Pate (2000) examined correlates between personal psychosocial 

factors (i.e. SE, enjoyment, intentions, attitudes, and SN) and PA (eighth, 10
th

, 11
th

, and 

12
th

 graders) during after school hours (3pm to 11:30pm). They found that task SE was 

the most important key factor strongly correlated to PA among in both male and female 

youth. Similarly, Spence, Blanchard, Clark, Plotnikoff, Storey, and McCargar (2010) 

studied the role of task SE in explaining adolescents’ PA in grades 7
 
to 10 (both during 

and after school PA). This study showed that SE was a significantly strong correlate of 

PA, in which boys have higher SE than girls. The gender difference was partially 

explained by SE. In addition, Trost, Pate, Dowda, Ward, Felton, and Saunders (2002a) 

revealed that task SE was significantly correlated with MVPA for both Caucasian and 

African-American adolescent girls (eighth graders). Incongruent with these findings, 

Stucky-Ropp and DiLorenzo (1993) showed that task SE was not an important predictor 

of PA in children (fifth and sixth grades). 

Many researchers also found the strong relationship between specific SE (e.g. 

barrier SE- beliefs for overcoming barriers to regular PA participation) and PA in 

children and adolescents. For example, Foley et al. (2008) studied how task and barrier 

SE predicts PA behavior for children (aged 11 to 13 years). Foley and his colleagues 

revealed that both task SE and barrier SE were significant predictors of PA behavior. 

Overall, SE accounted for 16% of the variance in predicting PA behavior. They also 
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found that children who reported high task and barrier SE not only spent more energy 

through PA, but also more engaged in MVPA in comparison with their lower efficacious 

counterparts. Additionally, other studies demonstrated that higher levels of barrier SE are 

significantly associated with higher levels of PA for both male and female students from 

seventh to 12
th

 graders (Reynolds et al., 1990; Shields, Spink, Chad, & Odnokon, 2010). 

Allison et al. (1999) examined relations between SE about overcoming barriers 

(two types: internal and external) and vigorous PA of ninth and 11
th

 graders. This study 

was conducted in each of the three activity settings (i.e. PE classes, other school-related 

activities, and outside-of-school activities). Two interesting findings from this study were 

that only SE regarding overcoming external barriers is significantly and positively 

correlated with students’ PA and the correlation was significant in only other school-

related and outside-of-school activities, not PE classes. This finding about the effect of 

overcoming barriers on PA is also demonstrated in a study of Motl, Kishman, Saunders, 

Dowda, and Pate (2007), in which there were significant effects of the SE about 

overcoming barriers on PA of adolescent girls who were in the 12
th

 grade. 

Two studies investigated correlates between specific SE and PA behavior in rural 

fifth grade children, predominantly African American. Both studies included three types 

of SE (overcoming barriers, support seeking, and competing activities SE), but employed 

different study design (i.e. cross-sectional and prospective respectively). First, Trost, 

Pate, Saunders, Ward, Dowda, and Felton (1997) revealed that SE about overcoming 

barriers was significantly associated with both vigorous PA and MVPA in boys and girls, 

but SE about seeking support was only significant correlate in boy’s MVPA. Competing 

activities PA was not associated with any type of PA in both gender. In particular, 

homework obligations and feelings of fatigue and confidence in one’s ability to be active 

despite poor weather conditions were identified as the most salient sub-predictors of 

overcoming barriers SE for girls and boys respectively. This finding suggests that 

significant others should help less active children to overcome barriers to be physically 
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active, such as homework obligations. From these studies, SE about competing activities 

was not associated with PA in children. 

Second, Pate, Trost, Felton, Ward, Dowda and Saunders (1997) found that 

support seeking SE was significantly associated with participation in vigorous PA, but SE 

about overcoming barriers and SE about competing activities are not associated with the 

fifth graders’ PA. This finding implies that children engaged in vigorous PA are 

confident in their ability to ask significant others to provide opportunities for PA more 

than their counterparts engaged in low PA. In agreement with this finding, Ryan and 

Dzewaltowski (2002) revealed that barrier SE was not significantly associated with PA. 

They compared the relationships between children’s PA (sample 1: 11 to 13 years old and 

sample 2: 10 to 13 years old) and four different types of SE, including task SE, barrier 

SE, support seeking SE, and SE for finding and creating both social and physical 

environments conductive to PA. Results showed that task SE was not related to both 

MVPA and vigorous PA in sample 1, but was related to vigorous PA in sample 2. 

Support seeking SE was positively related to MVPA in sample 1, but was negatively 

related to vigorous PA in sample 2. In addition, environmental-change SE was positively 

associated with both MVPA and vigorous PA. Interestingly, barrier SE was not 

significantly associated with MVPA and vigorous PA in both samples whereas the 

environmental-change efficacy was the most significant SE among the four different 

efficacies. These study outcomes suggest that relationship between SE and youth’s PA is 

complex and the barrier SE might not be the strongest predictor of youth PA. 

The associations between SE and PA are also studied in adolescents with a health 

problem and a disability. Bar-Mor, Bar-Tal, Krulik, and Zeevi (2000) examined the 

cognitive processes that affect PA participation among adolescents (12 to 18 years old) 

with trivial, mild, or moderate congenital cardiac malformations. In the results, SE was 

the most influential factor in determining whether or not adolescents with cardiac 

malformations will engage in PA beyond the severity of the cardiac condition. Cairney, 

Hay, Faught, Mandigo, and Flouris (2005) investigated whether children with 
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developmental coordination disorder (DCD) has lower levels of SE on PA than children 

without movement problems. Participants were 590 children (nine to 14 years old) and 44 

children with DCD were included. PA was measured by a PA questionnaire and task SE 

was used. As expected, it was presented that children with DCD have lower SE than their 

peers without DCD.  

Additionally, Valois et al. (2008) explored relationships between emotional SE 

and PA in high school adolescents (9
th

 to 12
th

 grades). In this study, emotional SE was 

defined as individual’s belief in his/her perceived capability of coping with negative 

emotions. They found that low levels of MVPA are significantly associated with low 

level of emotional SE for specific race (Black/White) and gender groups. A meta-analytic 

review regarding the relationship between SE and sport performance also demonstrated 

that SE is a powerful determinant. Moritz, Feltz, Fahrbach, and Mack (2000) 

systematically reviewed 45 studies examining the relationship with a total of 3,055 

participants aged over 15 years. They showed a positive and moderate relationship 

(r=.38, p <.001) between SE and sport performance. Interestingly, as moderators on this 

relationship, they found that the effect of SE on the sport performance depends on type of 

SE measures and performance measures. The relationship was strong with task-specific 

SE measures more than general.  

In sum, this review demonstrated that SE is an important predictor of youth’s PA, 

but drew attention to some points regarding the effect of SE. First, there is a lack of 

evidence showing relations between SE and PA for children in comparison with 

adolescents. This may be due to limited ability of children to self-report SE and PA data. 

Second, task SE and barrier SE are the important determinants of PA in children and 

adolescents. A majority of studies supported this significant relationship, although some 

research (task SE: Stucky-Ropp & DiLorenzo, 1993 and barrier SE: Pate et al, 1997; 

Ryan & Dzewaltowski, 2002) found insignificant associations of task SE and barrier SE 

with youth’s PA. Third, there is a scarcity of evidence demonstrating the relationships of 

SE and PA in youth with disabilities, as well as in PE settings. Almost all studies were 
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conducted for students without disabilities in outside school settings. Fourth, self-

reported or subjective instruments are dominated to measure PA levels. The subjective 

PA measures are considered time- and cost-efficient, but relatively inaccurate in 

comparison with objective measures. Future research should consider these four points in 

order to add more quality evidence to the body of literature regarding the relationships 

between SE and PA in children and adolescents with/without disabilities. 

Research in TPB. TPB is one of belief-attitude theories and applied to a range of 

studies regarding behavior change, including health and PA behavior. For instance, a 

meta-analysis of Armitage and Conner (2001) using 185 independent studies in a variety 

of contexts revealed that TPB explains 39% of the variance in intentions and 27% of the 

variance in behavior. In health behavior, a meta-analysis of 87 studies showed that TPB 

accounts for 41% of the variance in intentions and 34% of the variance in behavior 

(Godin & Kok, 1996). In PA behavior, Hausenblas, Carron, and Mack (1997) conducted 

a meta-analysis using 31 studies that are based on TPB in PA behavior, and the effect 

size supported the utility of TPB in explaining PA intentions and behavior. Hagger et al. 

(2002) extended the previous work of Hausenblas et al. by examining the construct and 

predictive validity of TPB. A total of 72 studies in PA contexts were analyzed by a path 

analysis. Results showed that TPB exhibits good fit in explaining PA behavior, and it 

accounts for 45% and 27% of the variances in intentions and behavior respectively. 

Furthermore, recently, Downs and Hausenblas (2005) did a meta-analysis of 111 studies, 

including children and adolescents (12.6%) to examine the predictive utility of TPB 

constructs with PA behavior. Attitudes, SN, and PBC accounted for 30% of the variance 

in intention, and the PBC and intentions accounted for 21% of the variance in PA 

behavior. 

Briefly, the cumulative research syntheses using meta-analytic techniques listed 

above demonstrate two findings. First, TPB has utility that effectively explains intentions 

and behavior in PA contexts. Second, TPB has stronger power to explain PA intentions 

than PA behavior. However, the strengths and associations of TPB constructs relatively 
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vary across the nature of situations and population (Ajzen, 2001; Mummery et al., 2000). 

Thus, it is necessary to take a close look about the utility of TPB in PA behavior for 

students and teachers in diverse environments, including school PE settings. TPB-based 

research evidence for students and teachers are described separately and conceptual and 

measurement issues and concerns are discussed at the end to overcome shortcomings of 

TPB. 

Research in students. TPB is a promising theory to understand PA behavior in 

children and adolescents (Martin et al., 2005; Martin et al., 2009). For instance, Martin et 

al. (2009) studied the ability of TPB to predict inner city Hispanic-American children’s 

PA behavior (N=129, ages 9-12). PA was measured by self-reported leisure time exercise 

questionnaire. Results provided moderate support for the ability of TPB as accounted for 

32% of the variance in PA intentions and 10% of the variance in PA behavior. All 

constructs made significant contributions to PA intentions (attitudes: 14% variance 

explained, SN: 12%, and PBC: 6%). PBC did not significantly predict PA behavior.  

Trost, Saunders, and Ward (2002b) evaluated TPB in prediction of PA behavior 

for 198 youth (6
th

 graders). PA behavior was measured by accelerometer over a 7-day 

period. Attitudes (β=.24) and SN (β=.15) predicted PA intentions, but PBC was not 

significant predictor to the intentions. Intentions (β=.14) and PBC (β=.17) significantly 

predicted PA behavior. Collectively, this study showed that TPB explains 13% of the 

variance in PA intentions and 6% of the variance in PA behavior. Although the utility of 

TPB appeared to be limited, this study was the first study to examine the utility of TPB 

using an objective PA measure in youth. Craig, Goldberg, and Dietz (1996) found that 

attitudes (β=.17) and PBC (β=.11) were significant predictors of PA intentions in 310 

children (5
th

 and 8
th

 graders). SN did not significantly predict PA intentions in this study.  

Rhodes et al. (2006) examined TPB predictors of PA intentions and behavior in 

364 children aged 9 to 11years using a longitudinal design. PA behavior was measured 

by a 7-day recall questionnaire. Structural equation modeling showed acceptable fit of the 

data in TPB framework, and SN and PBC were significant predictors to PA intentions 
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and intention and PBC are significant predictors to PA behavior in their effect size. 

Attitudes were not significant to predict intentions. Overall, TPB explained 35-50% of 

the variance in PA behavior and 74-76% of the variance in the PA intentions. Martin et 

al. (2005) evaluated the ability of TPB to predict PA behavior of 548 African-American 

children (ages 9-12). PA was measured by a leisure-time exercise questionnaire and 

structural equation modeling was used to analyze the effects of TPB constructs. In 

agreement with Rhodes et al.’s study, SN and PBC had significant and strong effects on 

PA intentions, but attitudes did not have a significant effect. In contrast to Rhodes and his 

colleagues’ work, both intentions and PBC did not significantly account for PA behavior 

in African-American children. 

Mummery et al. (2000) investigated the efficacy of TPB in predicting PA 

intentions for 746 Canadian children and youth (third, fifth, eighth, and 11th graders). 

Results showed that TPB explains 47% of the variability in PA intentions, and PBC was 

found to make the largest contribution to the intentions (34% of variability), followed by 

attitudes (32%) and SN (23%). Trost et al. (2002a) examined the utility of TPB in 

explaining PA behavior in Caucasian and African-American eighth-grade girls (N=2144). 

PA was measured by the three-day PA recall instrument. For Caucasian girls, TPB 

accounted for 25% and 8% of the variances in PA intentions and behavior respectively, 

and it explained 17% and 4% of the variances in intentions and behavior for African-

American girls. In concurrence with Mummery et al.’s study, PBC (β=.42 & .35) was the 

strongest predictor to intentions for both white and African-American girls, followed by 

attitudes (β=.07 & .07) and SN (β=.02 & .03). This study indicated the role of possible 

mediators is important to explain PA behavior in adolescent girls as it showed relatively 

weak link between PA intentions and behavior in both groups. 

Foley et al. (2008) also conducted a study to investigate the ability of TPB in 

prediction of PA intentions and behavior. Participants were 645 New Zealand children 

aged 11-13 years, and the PA Questionnaire for Children (i.e. 7-day recall of PA) was 

used to assess their PA behavior. It was revealed that three TPB constructs significantly 
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predict PA intentions, accounting for 56% of the variance. PBC (β = .37) was the 

strongest predictor of intentions, followed by SN (β = .29) and attitudes (β = .15). For PA 

behavior, intention was a significant predictor, accounting for 13% of the variance, but 

PBC explained only 1% of the variance.  

Kodish et al. (2006) investigated the ability of TPB to determine PA intentions 

and behavior of students with and without disabilities in an inclusive PE setting. The 

participants were 114 students (5
th

 and 6
th

 graders) and 8 students with autism were 

included. To measure students’ PA, pedometer data were collected for four separate times 

in PE classes. This study found that SN and PBC significantly predicted PA intentions, 

but attitudes were not a significant predictor to the intentions. Overall, TPB accounted for 

26% of the variance in predicting PA intentions. However, only 3% of the variance in 

predicting PA behavior was explained by regression analysis. This study was the only 

study to investigate youth’s PA determinants using TPB in an inclusive PE environment. 

In brief, it was revealed that TPB is a useful theoretical framework to explain PA 

behavior in children and adolescents. However, there are three limitations that can be 

summarized based on the review of research examining the utility of TPB. First, it was 

found that TPB is limited to explain PA behavior compared to prediction of intentions. 

For instance, Kodish et al. (2006) and Trost et al. (2002a) found TPB accounted for only 

3% and 4% of the variances in PA intentions of children and adolescents. Trost et al. 

(2002b) and Martin et al. (2009) also showed TPB’s limited predictive ability to youth’s 

PA behavior, accounting for 6% and 10% of the variability. This limitation is consistent 

with the TPB meta-analyses in other behavior and adults’ PA behavior, and indicates that 

there are additional variables that mediate between the intentions and PA behavior in 

youth although intention is consistently considered the strongest predictor that is 

associated with PA in children and adolescents (Sallis & McKenzie, 1991; Sallis et al., 

2000). 

 Second, TPB research provided mixed supports about strengths of associations 

among TPB constructs. For instance, Craig (1996), Martin et al. (2009), and Trost et al. 
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(2002b) demonstrated that attitudes were the strongest predictor of PA intentions as 

shown in a meta-analysis of Downs and Hausenblas (2005). However, PBC was the 

strongest predictor of the intentions in other studies (Foley et al., 2008; Martin et al., 

2005; Mummery et al., 2000; Trost et al., 2002a). In addition, PBC did not significantly 

account for PA behavior in some studies (Kodish et al., 2006; Martin et al., 2005; Martin 

et al., 2009). Finally, there were two measurement limitations. One was that a majority of 

studies used self-reported instruments (e.g. recalls of PA) to measure PA, and only two 

studies (Kodish et al.; Trost et al., 2002b) assessed PA behavior through objective 

measures (i.e. pedometers and accelerometers). The other one was that only one study 

(Rhodes et al., 2006) employed a longitudinal design. Although few studies exist to 

explain youth’s PA using TPB, there is still a paucity of evidence. Apparently, additional 

studies are warranted to understand the efficacy of TPB in children and adolescents 

(Rhodes et al., 2006).  

Research in teachers. Empirical evidence that examines TPB to explain PE 

teachers’ intentions and behavior to teach physical active PE classes is very limited. 

However, a systematic line of research supports the value of using TPB in PE teachers. 

Martin et al. (2001) examined the ability of TPB constructs (i.e. attitudes, SN, and PBC) 

to predict the behavioral intentions of PE teachers to teach physically active PE lessons. 

Participations were 187 PE teachers (97% Caucasian) and data were collected via mail 

survey. In TPB questionnaire, spending at least 50% of class time with the students 

engaged in MVPA was used as a reference point to prevent unsystematic measurement 

error, due to participants defining physically active PE lessons differently. This reference 

point is consistent with the Healthy People 2010 objectives for school PE programs. In 

the results, attitudes, SN, and PBC accounted for 61% of the variance in behavioral 

intentions, but the PBC did not contribute significantly to the prediction of intentions. In 

the second regression that excludes PBC on the prediction of intentions, attitudes 

explained 45% of the variance and SN accounted for 10% of the variance in intentions. 

The intention-behavior link was not examined in this study.  
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Martin and Kulinna (2004) extended the work of Martin et al. (2001) by including 

a larger and more ethnically diverse sample of teachers. Participants were 342 PE 

teachers (Caucasian 70%, African-American 23%, and Hispanic-American 5%), and the 

same questionnaire used in the previous work and mail survey were employed to gather 

the data. It was found that TPB significantly accounts for 59% of the variance in 

prediction of PE teachers’ intentions to teach physical active PE lessons. Attitude was the 

strongest predictor (49% variance explained), followed by PBC (7%) and SN (3%). The 

intention-behavior link was not tested again.  

Martin and Kulinna (2005) conducted a study not only to determine whether 

teacher intentions to teach physically active PE lessons are related to teacher behavior, 

but also to replicate the earlier works (Martin et al., 2001; Martin & Kulinna, 2004). A 

total of 43 PE teachers at elementary (N=20), middle (N=11), and high school (N=12) 

levels participated in this study, and four students were randomly selected for the 

teachers’ videotaped classes (N=280). PE teachers’ behavior was assessed by using the 

CSOFIT that provides total amount of time that teachers spend in six categories: (a) 

promotes fitness, (b) demonstrates fitness, (c) instructs generally, (d) manages, (e) 

observes, and (f) other task. The same questionnaire was used to assess TPB constructs of 

teachers at schools. First, it was found that there is a significant relationship (r = ‒ .32) 

only between intentions and the percentage of time that they promoted fitness, that is, 

little support for intention-behavior relationship. This negative relationship was 

unexpected result indicating that teachers with strong intentions are more likely to spend 

less time promoting PA, compared to teachers who have weaker intentions. Second, TBP 

accounted for 58% of the variance in intentions. Attitudes (50%) and SN (7%) 

significantly accounted for the variance in intentions, but PBC did not have predictive 

power to explain the intentions.  

To summarize, three research findings could be highlighted from previous studies 

although there was a dearth of evidence regarding TPB in teachers’ intentions and 

behavior to promote students’ PA in school PE settings. First, there were strong supports 
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for TPB in prediction of teachers’ intentions to teach physically active lessons (58-61% 

variances explained). Second, all three studies demonstrated that PE teachers’ attitudes 

are most closely linked to their intentions. Third, it was revealed that intentions may not 

be the only contributor of behavior as Martin and Kulinna (2005) found the negative 

relationship between the intentions and behavior. Based on these findings, future 

investigations are required. 

Issues of TPB. Despite overall success of TPB in predicting intentions and 

behavior, controversial issues have continued (Ajzen, 2002). The main issues include the 

gap between intentions and behavior, unclear conceptual and measurement nature of 

PBC, and insufficiency of TPB to explain behavior. 

Gap between intentions and behavior. Correlation and the percentage of variance 

explained between intentions and behavior are sometimes lower than expected (Sutton, 

1998). For example, Martin et al. (2005) found that intention does not account for 

variance in PA behavior of African-American children, and Motl et al. (2002) also found 

that there was no association between intentions and PA in adolescent girls. Kodish et al. 

(2006) revealed that intentions explained only 3% of the variance in prediction of PA for 

children with/without disabilities. Similarly, Trost et al. (2002a) showed that association 

between intentions and PA behavior was weak, accounting for 4% and 8% of the 

variances among African-American and Caucasian eight-grade girls respectively, 

although the correlations were significant. These study findings indicate that intentions 

and PA behavior may not be closely aligned in adolescent girls. For PE teachers, Martin 

and Kulinna (2005) demonstrated little support for the intention-behavior relationship, 

but the relationship was negative. Thus, TPB might provide a partial account of how 

intention is translated into behavior. Researchers should make efforts to understand this 

gap as recommended by Martin and Kulinna. To date, the gap of intentions and behavior 

relationship could be explained in two ways: measurement and conceptual concerns. 

In terms of measurement concerns, Sutton (1998) reported three major reasons 

that could explain this low predictive power. The first reason was that intentions may 
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change. Occasionally, intentions are measured several days, weeks or months, prior to 

behavior measurement, and this interval increases the likelihood that unexpected events 

will occur that lead to changes in intentions. The second reason was that many study 

participants are not engaging in real decision making while they are filling out the 

questionnaire.  If intentions are measured in the context of real situation, the intention and 

behavior relationship may be strong. Generally, intentions measured proximally are less 

likely to be provisional than intentions measured distally. The third reason was a lack of 

scale correspondence. This violation takes place when different magnitudes, frequencies, 

or response formats are used in assessing intentions and behavior, such as using closed 

scales for intentions and open scale for PA behavior. 

A meta-analysis of Downs and Hausenblas (2005) found that studies using short 

time interval (less than 1 week) between assessing intentions and behavior had a 

significantly larger association compared to using the long time interval (greater than 1 

month), and that medium time interval (between 1 week and 1 month) had a significantly 

larger association compared to the long time interval. In addition, the meta-analysis 

revealed a significantly larger intention-behavior relationship with scale correspondence 

in comparison with studies without scale correspondence. Surprisingly, only 18 studies 

had scale correspondence among 111 studies. For future research, thus, it is 

recommended that the intentions’ measurement should be as close as possible in time to 

the observation of the behavior, intentions should be measured proximally, and 

researchers should obtain scale correspondence in order to improve the predictive utility 

of the intention-behavior association. 

In terms of conceptual concerns, there are two potentials. First, the gap between 

intentions and behavior may appear because intention is not a unidimensional construct. 

Armitage and Conner (2000) pointed out that TPB assumed only goal intention as the 

proximal determinant of behavior although intention consists of two types, goal intention 

and implementation intention. According to Gollwitzer (1993), goal intention is 

concerned with intentions to perform behavior and focus on the outcome (e.g. I intend to 
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be physically active in PE class), whereas implementation intention is concerned with 

plans as to when, where, and how the goal intention will be translated into behavior and 

focuses on the process of achieving the goal (e.g. I intend to be physically active when a 

teacher promotes PA during the PE class). In a cross-sectional study, for example, 

Roberts, Maddison, Magnusson, and Prapavessis (2010) found that implementation 

intentions have stronger associations with PA in adolescents than goal intentions. In 

addition, a study showed that the intervention using implementation intentions 

significantly increase PA in young children in comparison with the control group who did 

not receive the implementation intentions (Armitage & Sprigg, 2010). Thus, including 

implementation intentions in concert with goal intentions should be further considered to 

enhance predictive power of intentions to PA behavior. Also, it would be important to 

examine associations of goal and implementation intentions with PA behavior in youth 

since it has been unknown. 

Second, the gap between intentions and behavior could be explained by the 

mediating effect of SE. Although Ajzen (1991) stated that the intention was the strongest 

predictor of behavior, Scholz, Sniehotta, and Schwarzer (2005) argued that intentions 

were not adequate to gain a satisfactory prediction of behavioral change and this gap 

might be overcome by taking post-intentional constructs, such as SE. Researchers have 

shown that SE is stronger determinant of behavior than intentions. For instance, 

Manstead and van Eekelen (1998) showed that SE better predicted academic achievement 

than intentions in adolescents. Foley et al. (2008) found SE (efficacious beliefs to 

perform PA and beliefs overcoming barriers to PA) was the strongest predictor of PA 

behavior in school-aged children, accounting for 16% of the variance, followed by 

intentions (13%). The effect of SE on teachers’ behavior to teach physically active PE 

lessons has not been studied, but some researchers revealed that SE did not significantly 

predict intentions to teach physically active PE lessons (Martin et al., 2001; Martin & 

Kulinna, 2004; 2005). Furthermore, SE was not a significant contributor to children’s PA 

intentions (Foley et al.). From these findings, it could be hypothesized that SE would 
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directly affect teachers’ behavior, rather than through the intentions, and that intentions 

influence students’ PA behavior and teachers’ behavior through SE.  

Ambiguities of PBC. Since TPB was introduced, a lack of clarity in the nature and 

measurement of the PBC has tended to create uncertainties impeding progress (Ajzen, 

2002). One major factor making this ambiguity is that PBC is sometimes considered the 

same as the concept of SE. Many researchers argue that the notion of PBC is closely 

overlapped with Bandura’s SE because both are concerned with perceived ability to 

perform a behavior (Ajzen; Bandura, 2004; Foley et al., 2008; Godin, 1994). Due to these 

conceptual similarities between PBC and SE, researchers have argued against including 

both constructs within the TPB (Roberts et al., 2010). However, this ambiguity in 

defining PBC prompted researchers to examine the contributions of PBC and SE in 

predicting intentions and behavior (Downs & Hausenblas, 2005), and they have shown 

the clear distinction between PBC and SE (Ajzen, 2001).  

In terms of differences, PBC measures beliefs about the extent to which 

performing the behavior is up to the actor, whereas SE measures beliefs about ease or 

difficulty of performing a behavior (Ajzen, 2002). Some researchers have argued that 

PBC is separated by internal and external control factors, and the external PBC can be 

used to measure SE, but it can be problematic due to the different manner in which it is 

assessed (Foley et al., 2008). In accordance with Roberts and his colleagues (2010), PBC 

items are general in nature, but self-efficacy items are more specific and precise with 

strength and the magnitude of the efficacious belief (e.g. how confident are you that you 

can complete ten minutes of PA at a light intensity, three times next week). Given these 

conceptual and measurement differences, integrating SE into TPB has the potential 

benefits to gain a more comprehensive understanding of PA intentions and behavior. To 

clarify the difference between SE and PBC, according to Weinstein (1993), one must 

determine whether predictors of PA behavior are significantly better when SE is kept 

separate and allowed to have an independent effect of the PA behavior. Many researchers 
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have shown that not only SE provides additional variance, but also SE has better power 

than PBC in predicting intentions and PA behavior. 

Armitage and Conner (2001), for instance, found differences between SE and 

PBC because SE accounted for additional variance in intention. Moreover, both SE and 

PBC accounted for equivalent proportions of variance in behavior. Consistent with these 

findings, a meta-analysis of Hagger et al. (2002) showed that inclusion of SE accounted 

for additional variances in prediction of intentions and PA behavior, compared to pure 

TPB constructs. In addition, some researchers revealed independent ability of SE in 

prediction of intentions and behavior beyond PBC. In Motl et al.’s study (2002), barrier 

SE and PBC were independently associated with PA in adolescent girls. Motl et al. 

(2005) also argued against the redundancy of SE and PBC in explaining PA behavior 

among adolescent girls by demonstrating unique and independent relationships of SE and 

PBC with PA. Terry and O’Leary (1995) found that SE influenced intentions but not PA 

behavior in college students, while PBC had an effect on PA behavior, not intentions. In 

contrast, Foley et al. (2008) showed SE (task and barrier efficacy) was a strong predictor 

of PA behavior but it was not a predictor of intentions in school-aged children, whereas 

PBC was a strong predictor of intentions but the weakest predictor of PA behavior. This 

independent utility of SE provides clear conclusion that SE and PBC should be 

incorporated into TPB as separate constructs (Foley et al; Terry and O’Leary). 

Insufficiency. One of the important assumptions in TPB is that the variables (i.e. 

attitudes, SN, and PBC) are sufficient to explain intentions and behavior. However, many 

researchers challenge this assumption and continuously advocate including additional 

variables in the prediction equation by showing significant improvement in the prediction 

of intentions and/or behavior (Ajzen, 1991; 2001). For instance, many researchers found 

and suggested that inclusion of other social cognitive variables, such as SE and past 

behavior, in TPB is important for explaining PA intentions and behavior (Downs & 

Hausenblas, 2005; Rhodes et al., 2006). In particular, a meta-analysis of Hagger et al. 

(2002) demonstrated that past behavior was significantly predict PA behavior, followed 
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by SE, attitudes, and intentions. Furthermore, Hagger, Chatzisarantis, and Biddle (2001) 

revealed that the past behavior significantly predicted SE toward PA in 1152 adolescents 

(mean age: 13.5 years old), followed by attitudes, PBC, and intentions. In consensus with 

these findings, Bandura (1977) argued that past behavior was the strongest source of SE. 

In addition, researchers have attempted to include external variables, such as 

personality traits (extraversion and neuroticism), demographic variables (e.g. age, gender, 

and ethnicity), and other individual differences (e.g. planning and disability) to improve 

prediction capability of TPB as shown in the integrated theory (Fishbein, 2000; Flay, 

Snyder, & Petraitis, 2009). In particular, researchers have advocated a moderator 

approach to examine utility of TPB among the additional variables (Blanchard et al., 

2007). Courneya et al. (1999), for example, found that personality traits, such as 

extraversion, conscientiousness, and neuroticism, improved prediction of PA behavior. In 

particular, they showed extraversion has a direct relation with PA behavior, after 

accounting for the TPB constructs.  

Mummery et al., (2000) revealed that the TPB determinants displayed a pattern of 

change developmentally. SN was the largest predictor to PA intentions in grade 3 (41%), 

but the smallest one in grade 11 (11%), whereas PBC was the largest one in grade 11 

(45%), but smallest one in grade 3 (14%). Spence et al. (2010) studied if gender 

moderates association between SE and PA among youth (grade 7 to 10). In total, 4887 

adolescents from 136 schools within 44 school boards were participants in this study. 

Multilevel analysis was employed because students were nested within schools that cause 

clustered effects. It was revealed that interaction of gender and SE significantly predicted 

PA, which means that SE-PA relationship is significantly stronger for female students in 

comparison with male students. 

Blanchard et al. (2007) examined whether any of the TPB relationships are 

moderated by ethnicity (white vs. black college students) on PA behavior. It was 

hypothesized that the affective attitude-intention relationship would be significantly 

stronger for the black students than white students. However, it was hypothesized that 
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SN-intention, PBC-intention, and intention-PA relationship would be similar for both 

groups. Study findings showed that the attitude-intention relations were not significantly 

moderated by ethnicity, but the ethnicity significantly moderates the relationships of 

PBC-intentions. Namely, PBC-intention relationship was significantly stronger for white 

students. Other relationships were not moderated by ethnicity like hypothesized. 

 In addition, Norman and Conner (2005) investigated whether the interaction 

between intention and planning explain additional variance in PA behavior. Participants 

were 125 college students and prospective design was employed. The TPB constructs, 

planning, and past behavior were used as explanatory variables. It was found that 

intention-behavior relationship became stronger with increasing levels of planning. Under 

low levels of planning, intention was a modest predictor of behavior, but intention was a 

stronger predictor of behavior under a moderate level of planning.  

Disability could be considered another individual difference because it is a 

primary and concrete PA determinant (Dishman et al., 1985; Pan, 2008; Pan & Frey, 

2006) and has the potential as a moderator on the relationship between theoretical 

constructs (e.g. TPB and SET) that determine PA behavior. Shields et al. (2010) argued 

that “Studying physical activity determinants within population subgroups may be 

beneficial in gaining a more in-depth understanding of the impact of proposed 

determinants on physical activity participation across the potential moderator of subgroup 

membership.” Furthermore, studying this moderating effect of disability may be 

important as it not only insures usefulness and appropriateness of the theories (e.g. TPB 

and SET), but also eventually improves the effectiveness of interventions (Frazier, Tix, & 

Barron, 2004). 

Interestingly, Shields et al. (2010) conducted a study to examine whether the 

relationship between SE and PA is moderated by the presence of depressive symptoms. 

In total, 688 adolescents (grade seventh to 12
th

) participated and prospective design was 

used in this study. PA questionnaire was used to measure PA levels. As predicted, 

interaction between depressive symptoms and SE accounted for a significant, albeit 
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small, variance (2%) in PA. However, unexpectedly, it was found that the relationship 

between SE and PA is stronger for adolescents experiencing depressive symptoms, 

compared to their counterparts. Thus, this study indicated that SE was a stronger 

predictor of PA for adolescents with depressive symptoms in comparison with 

adolescents without depressive symptoms.  

Due to the diverse types and levels of disabilities, children and adolescents with 

disabilities have unique needs in PE classes, and consequently intervention strategies to 

promote PA should be relevant to these special populations. To develop effective PE 

interventions, understanding how disabilities influence PA behavior for students with 

disabilities should be pre-requisite. Theory-based approach, such as the TPB and SCT, 

will help to understand the relations. Although there is a substantial amount of evidence 

to show ability of TPB and SET in predicting PA behavior for students without 

disabilities, there is no evidence to show whether the TPB and SET are sensitive to 

explain PA intentions and behavior within special populations. Namely, effects of a 

disability as another individual variable, has not been examined yet, and also there are no 

efforts to identify the influence of disability between modifiable psychosocial constructs 

and PA behavior in youth within particular theoretical frameworks. As shown in the 

study of Shields et al.’s (2010), including disability in the TPB may play an additional 

role in predicting PA behavior for students with disabilities. Moderation approach may be 

a useful way to examine the sensitivity of the TPB.  

Integrative theory. A core benefit of theory integration is that a greater 

understanding can be gained than using a single model approach (Foley et al., 2008). For 

instance, many behavioral theories have been built on previously existing theories by 

incorporating new concepts and ideas to those that have already been established. 

Bandura’s SCT (1986) was based on Sears’s SLT. Also, Ajzen’s TPB (1985) and Flay’s 

theory of triadic influence (TTI; 1994) are built on the SCT. The TPB is different from 

the TTI, but both theories embrace many of the same fundamental ideas. In the PA field, 

researchers also have proposed integrating various social cognitive models to improve the 
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understanding and the variance of PA, such as incorporating SE theory, self-

determination theory, and the transtheretical model into the TPB to study PA behavior in 

adolescents (Roberts et al., 2010). These theoretical building processes are necessary for 

science to progress further and not continuously reproduce itself (Salkind, 2004). 

 

Figure A.1 Final integrative theoretical framework to predict youth’ PA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

An integrated theoretical framework (see Figure A.1) can be developed upon the 

comprehensive literature review on PA behavioral models. First, the SCT was used as a 

main framework under an assumption that teachers’ behavior, students’ SE and students’ 

PA behavior are explained by the triadic determinism. Second, the TPB provided 

individual level framework to explain teachers’ behavior to promote PA in PE classes 

with an assumption that TPB is an appropriate model to explain physical educators’ 

teaching behavior. Third, TPB was integrated with SE to improve predictive power of 

students’ PA under an assumption that TPB is a proper model to explain students’ PA 
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behavior. SE was positioned between intentions and behavior for both students’ and 

teachers’ streams because SE affects PA behavior both directly and by its influence on 

the other determinants indirectly (e.g. through intentions) (Bandura, 2004). Finally, past 

behavior and a disability were added as additional constructs that affect teachers SE and 

behavior and students’ TPB and SE relationships, because including these variables could 

be important factors in prediction of PA behavior for students with/without disabilities. 

This integrated model may show a set of interrelated concepts and principles that present 

systematic view of PA behavior in children and adolescents by specifying relations 

among the variables. It may explain not only interpersonal relations between students’ SE 

and teachers’ behavior to determine students’ PA, but also more variances in prediction 

of teachers’ behavior and students’ PA at each individual level.  

Conclusion 

PA is important to help children and adolescents to be healthy, but many children 

and adolescents are still not physically active and not reaching the national guidelines and 

goals. Although PE should play a key role in promoting youth’s PA, many students are 

not physically active during school PE classes. Intervention strategies should be 

necessary to promote students’ PA, but understanding key determinants of youth’s PA 

behavior during PE should be a prerequisite in order to plan the effective intervention 

programs. Theoretical approaches could help to understand the determinants 

systematically.  

SCT is an interpersonal theory that is used to appropriately explain students’ PA 

behavior in PE through cognitive and environmental factors in a triadic determinism. 

Consequently, it would be the best theory to be utilized in PE environment because many 

scholars advocate PE teacher’s behavior (environmental factor) and student cognition 

(self-efficacy) are two major factors to explain students’ PA behavior in PE settings. 

However, there are three concerns in SCT framework to understand students’ PA 

behavior. First, it is not clear how the environmental factor and students’ cognitive factor 

are interrelated to explain behavior in SCT framework. Namely, SCT does not explain 
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how PE teachers’ behavior and students’ SE are interrelated to predict students’ PA. 

Thus, research efforts are required to investigate how PE teachers’ behavior and students’ 

SE are interrelated in prediction of students’ PA behavior.  

Second, SCT does not explain which constructs determine teachers’ behavior to 

teach physically active PE lessons at the individual level. Thus, integrating another 

individual theoretical approach to SCT is necessary to specifically understand teachers’ 

behavior. Some empirical evidence shows TBP has a predictive utility to determine PE 

teachers’ intentions and behavior, but the link between the intentions and behavior is not 

clear. Implementation intentions are considered to have stronger predictive power to 

behavior than goal intentions. In addition, some research demonstrates SE and past 

behavior are highly connected to behavior. Past behavior is also the strongest source of 

SE. It is warranted to examine the capability of TPB in concert with SE and past behavior 

to clearly understand teachers’ behavior. 

Third, there are needs to enhance ability of SCT to explain students’ PA behavior 

by blending concepts from different theories. TPB constructs have strong utility in 

prediction of PA behavior and, as a result, integration of SE and TPB would be a 

promising integrative theoretical approach. Implementation intentions are considered to 

have stronger predictive power of behavior than goal intentions. Furthermore, verbal 

persuasion (i.e. teachers’ behavior to teach physically active PE lessons) is one of the 

strong sources of SE. Thus, research is necessary to examine utility of SE in cooperation 

with TPB and PE teachers’ behavior to increase predictive power of students’ PA 

behavior in PE classes. 

Additionally, there is a lack of evidence in the moderation effects on TPB and 

SET constructs although many researchers have advocated the needs of research 

regarding moderating relationships among the theoretical constructs. Disability is 

considered a strong factor to determine PA behavior for students with disabilities. 

However, there is no evidence about the role of disability in predicting PA behavior for 

students with disabilities as a moderator between TPB and SE constructs. It is called for 
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to examine whether a disability moderates relationships between TPB and SE variables 

and PA behavior for students with disabilities in school PE settings. 

Therefore, based on the body of literature regarding students’ PA behavior, this 

current review recommends four directions for future research. The first direction is to 

investigate how teachers’ behavior to teach physically active PE lessons and students’ SE 

(task and barrier efficacies) influence a student’s PA behavior in an inclusive PE class 

(see Figure A.2). It is hypothesized that: (a) the relationship of teachers’ behavior and 

students’ PA behavior would depend on the students’ SE, or (b) teachers’ behavior would 

influence students’ PA behavior through the students’ SE. 

 

Figure A.2 Theoretical framework to predict PA behavior in a triadic way 

 

 

 

 

 

 

 

 

The second direction is to examine the utility of TPB in concert with SE (task and 

barrier efficacies) and past behavior in explaining PE teachers’ behavior to teach 

physically active PE lessons in an inclusive class (see Figure A.3). It is hypothesized that: 

(a) attitudes, SN, and PBC would strongly predict intentions, (b) PBC, intentions, SE, and 
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predict SE and behavior, (e) SE would mediate the relationship between intentions and 

behavior, (f) SE‒ behavior association would be stronger than intentions‒ behavior and 

PBC‒ behavior associations, and (g) implementation intentions would be more closely 

connected to behavior than goal intentions. 
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Figure A.3 Theoretical framework to predict PE teachers’ behavior 

 

 

 

 

 

 

 

 

 

 

 

 

The third direction is to examine the utility of TPB in cooperation with SE (task 

and barrier efficacies) and verbal persuasion (i.e. teachers’ behavior to teach physically 

active PE lessons) in prediction of the students’ PA behavior in an inclusive PE class (see 

Figure A.4). It is hypothesized that: (a) attitudes, SN, and PBC would strongly predict 

intentions, (b) SE, intentions, and PBC would account for behavior, (c) attitudes‒

intentions and PBC‒ intentions associations would be stronger than the SN‒ intentions 

association, (d) SE would mediate the relationship between intentions and behavior, (e) 

SE‒ behavior association would be stronger than the intentions‒ behavior and PBC‒

behavior associations, (f) verbal persuasion would predict SE, and (g) implementation 

intentions would explain behavior stronger than goal intentions. 
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Figure A.4 Theoretical framework to predict students’ PA behavior 
 

 

 

 

 

 

 

 

 

 

 

Fourth direction is to determine whether any of the integrative TPB associations 

would be moderated by a disability in an inclusive PE class (see Figure A.5). It is 

hypothesized that: (a) associations of attitude‒ intentions, SN‒ intentions, and PBC‒

intentions would be stronger for a student without a disability, compared to a student with 

a disability and (b) associations of SE‒ behavior, intentions‒ behavior, and PBC‒

behavior would be stronger for a student without a disability, compared to a student with 

a disability. 

 

Figure A.5 Theoretical framework to predict moderating effects of disability 
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